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FIRST SPECTROSCOPY OF THE DWARF NOVA KX Aql:
A POSSIBLE NEW SU UMa SYSTEM
TAPPERT, C.
1;2
; MENNICKENT, R.E.
1
1
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ultad de Fsia y Matematias, Universidad de Conepion, Casilla 160-C,
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ion, Chile, e-mail: 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2
Dipartimento di Astronomia, Universita di Padova, Violo dell'Osservatorio 2, I-35122 Padova, Italy
KX Aql (HV 5428) is a poorly studied atalysmi variable star. The Downes et al.
(2001) atalogue reports a dwarf nova nature with a rather long yle length (300 days)
and a photographi magnitude range 12.5{17.5, although the VSNET
1
and VSOLJ
2
light
urves oasionally show the star fainter than 18 mag. To our knowledge, the system
has not been examined spetrosopially yet. In this note we onrm the dwarf nova
lassiation, and provide for the rst time a detailed desription of the optial spetrum.
We obtained a 900-s integration time spetrum of KX Aql on May 30, 2000 (JD
2451694) at the La Silla Observatory using DFOSC at the Danish 1.54-m telesope. Grism
#15 ombined with a slit width of 2
00
yielded a wavelength range of  3800{9100

A and
a spetral resolution of 15

A. The spetrum was orreted for bias and at elds, as well
as alibrated in wavelength and ux using standard IRAF
3
routines.
The spetrum of KX Aql is presented in Fig. 1. It shows typial dwarf nova features,
with strong emission lines of the Balmer and HeI series. Additionally, CaII H (hidden
in H") and K emission is present at the blue, and the CaII triplet (blended with the
Pashen series) at the red end of the spetrum. Table 1 ontains all identied emission
lines and their basi quantities. Note espeially the extraordinary strength of the H
line (W
H
> 300

A), and the absene of highly ionized lines like HeII. The spetrum
furthermore shows no absorption features whih ould be assigned to the seondary star.
A few emission lines remained unidentied due to the low resolution of our data, two
other were tentatively assigned to FeII, but a nal onlusion has to await high-resolution
spetrosopy.
The normalized spetrum in the lower part of Fig. 1 was omputed by dividing the
alibrated spetrum through a spline t to the ontinuum. It emphasizes the strong
Balmer derement, suggesting an origin in an optially thin aretion dis. This, and the
strong emission lines in general, indiate that the system was in quiesene during our
observations. We folded the alibrated spetrum with Bessell (1990) lterurves in order
to extrat spetrophotometri magnitudes, obtaining
V = 18:4; B   V =  0:5; V  R = 0:2:
1
http://www.kusastro.kyoto-u.a.jp/vsnet/gvs/AQLKX.html
2
http://www.kusastro.kyoto-u.a.jp/vsnet/et/drawvsolj.gi?text=AQLKX
3
IRAF is distributed by the National Optial Astronomy Observatories.
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Table 1: Properties of the emission lines. Column 1 gives the wavelength determined by a Gaussian t,
olumn 2 the equivalent width, olumn 3 the Gaussian FWHM, olumn 4 the integrated line ux, olumn
5 and 6 the line identiation and the orresponding rest wavelength, respetively. The ux is in units
of 10
 16
erg m
 2
s
 1
. All other values are in

A. Colons mark unertain values
(1) (2) (3) (4) (5) (6) (7)
 W

FWHM F

identiation 
0
remarks
3898  47: 20 271: H 3889 [1℄
3943  45: 11 246: CaII K 3934 [1℄
3979  54: 21 289: H" + CaII H 3970 [1℄
4109  62 24 293 HÆ 4102
4191  9 35 31 FeII 4179 unertain
4244  7 20 21 FeII 4233 unertain
4293  12 13 16 ID?
4347  111 25 264 H 4341
4424  4 20 10 ID?
4479  15 23 33 HeI 4472
4867  159 26 265 H 4861
4928  13 23 19 HeI 4922
4971  4 30 5 ID?
5028  13 39 24 HeI 5016
5176  13 30 22 FeII 5169
5882  60 33 61 HeI 5876
6566  320 30 282 H 6563
6681  32 41 25 HeI 6678
7068  25 42 24 HeI 7065
8515  76 91 57 CaII/Pa blend
8665  41 62 25 Pa13/CaII 8665/8662
8757  37 87 17 Pa12 8751
8881:  23: 40: 10: Pa11 8863 [2℄
[1℄ lines are strongly blended
[2℄ line distorted due to absorption feature (CCD error)
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Figure 1. Flux alibrated (in 10
 16
erg m
 2
s
 1

A
 1
, top) and ontinuum normalized (bottom) spetra
of KX Aql
The reorded seeing during the observations was of the order 1:
00
5. On the basis of previous
experienes with the instrumental setup at the 1.54 Danish, we thus expet the alibration
to be better than  0:
m
15 in V onsidering the slit width of 2
00
. This onrms the quiesent
state of KX Aql during the observation. It furthermore means that, if the maximum V
magnitude is not too far from the listed photographi value of 12.5 (Downes et al., 2001),
the system shows long-term variations with V  6 mag.
The optially thin dis, suggested by the properties of the emission lines, points to a
state of low aretion rate, and the dis luminosity, i.e. its ontinuum emission, an be
expeted to be rather low. The absene of late-type absorption features (e.g., NaI or TiO)
therefore indiates a faint seondary star. This, together with the probable large outburst
amplitude and the long reurrene time, suggests that KX Aql is a member of the SU
UMa star sublass of atalysmi variables, i.e. a dwarf nova below the period gap with
a seondary star less massive than  0:3 M

. The observation of a superoutburst, or the
determination of the orbital period, should be the denitive probe of this predition.
Referenes:
Bessell, M.S., 1990, PASP, 102, 1181
Downes, R.A., Webbink, R.F., Shara, M.M., Ritter, H., Kolb, U., Duerbek, H.W., 2001,
PASP, in press
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IZ And (= S 10794) is a dwarf nova disovered by Meinunger (1975), who reorded two
outbursts. The objet was later redisovered by Stepanian (1982), who spetrosopially
observed one of its outburst, and gave a lassiation as an O-B star. This lassiation
is onsistent with a low-resolution spetrum of dwarf nova at maximum. Meinunger
and Andronov (1987) reported another outburst detetion, and gave a disussion on its
outburst yle length. The star, however, has been largely negleted.
In the ourse of CCD survey of dwarf novae, the author deteted another outburst
at V = 15:6 on 1996 September 15.678 (Kato 1996). We performed time-resolved CCD
photometry during this outburst.
The observations were done on three nights between 1996 September 15 and 17, using
a CCD amera (Thomson TH 7882, 576  384 pixels, on-hip 2  2 binning adopted)
attahed to the Cassegrain fous of the 60-m reetor (foal length = 4:8 m) at Ouda
Station, Kyoto University (Ohtani et al. 1992). An interferene lter was used whih had
been designed to reprodue the Johnson V band. The exposure time was 60 s. The frames
were rst orreted for standard de-biasing and at elding, and were then proessed by a
miroomputer-based PSF photometry pakage developed by the author. The magnitudes
were determined relative to GSC 2807.1784 (V = 12:03), whose onstany during the run
was onrmed using the hek stars GSC 2807.1974 (V = 12:86). The magnitudes of
omparison stars were determined using the RX And sequene (Misselt 1996). Baryentri
orretions to observed times were applied before the following analysis. Table 1 lists the
log of observations, together with nightly averaged magnitudes.
Figure 1 shows the overall light urve of the 1996 September outburst. The objet
gradually faded, at a maximum rate of 0:48  0:11 mag d
 1
. This rate of deline is a
typial value for an SS Cyg-type dwarf nova. Using Bailey's relation (e.g. Warner 1995),
this rate of deline orrespond to an orbital period of 5 h. Figure 2 shows the result
of time-series photometry on September 15. Although there seem to exist low-amplitude
irregular variations (ikering), no evidene of superhumps was deteted. Power spetrum
of the data did not reveal any signiant periodiity between 0:
d
002 and 0:
d
1. The overall
behavior is onsistent with the suggested orbital period from the deline rate, and supports
the lassiation as an SS Cyg-type (UGSS in GCVS) star.
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Figure 1. Light urve of the 1996 September outburst of IZ And
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Figure 2. Light urve of IZ And on 1996 September 15. Only low-amplitude irregular variations were
present
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Table 1: Nightly averaged magnitudes of IZ And
start
a
end
a
mean mag
b
error

N
d
50342.182 50342.297 3.509 0.010 145
50343.127 50343.128 3.835 0.016 3
50344.102 50344.104 4.312 0.112 3
a
BJD  2400000
b
Magnitude relative to GSC 2807.1784

Standard error of nightly average
d
Number of frames
Referenes:
Kato, T., 1996, VSNET observations, No. 3806 (available from
http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/obs3000/msg00806.html)
Meinunger, L., 1975, MVS, 7, 1
Meinunger, L., Andronov, I. L., 1987, IBVS, No. 3081
Misselt, K. A., 1996, PASP, 108, 146
Ohtani, H., Uesugi, A., Tomita, Y., Yoshida, M., Kosugi, G., Noumaru, J., Araya, S.,
Ohta, K., 1992, Memoirs of the Faulty of Siene, Kyoto University, Series A of
Physis, Astrophysis, Geophysis and Chemistry, 38, 167
Stepanian, J. A., 1982, Perem. Zvezdy, 21, 691
Warner, B., 1995, Catalysmi Variable Stars (Cambridge Univ. Press., Cambridge)
COMMISSIONS 27 AND 42 OF THE IAU
INFORMATION BULLETIN ON VARIABLE STARS
Number 5103
Konkoly Observatory
Budapest
5 June 2001
HU ISSN 0374 { 0676
OUTBURST PHOTOMETRY OF FX Cep
KATO, TAICHI
1
; NOGAMI, DAISAKU
1;2
; BABA, HAJIME
1;3
1
Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkatokusastro.kyoto-u.a.jp
2
Hida Observatory, Kyoto University, Gifu 506-1314, Japan, e-mail: nogamikwasan.kyoto-u.a.jp
3
Astronomial Data Analysis Center, National Astronomial Observatory, Mitaka, Tokyo 181-8588, Japan,
e-mail: hajime.babanao.a.jp
FX Cep (= GR 95) was disovered by Rosino (1962) as a dwarf nova. Rosino (1962)
reported frequent outburst, with the shortest interval between them being 11 d, and the
presene of a long outburst. The pattern of outbursts is thus somewhat reminisent of
an ative SU UMa-type dwarf nova. The detetion of an outburst was announed by
Vanmunster (1995). We started time-resolved CCD photometry in order to searh for
possible superhumps.
The outburst observations were done between 1995 July 31 and August 5, using a CCD
amera (Thomson TH 7882, 576  384 pixels, on-hip 2  2 binning adopted) attahed
to the Cassegrain fous of the 60-m reetor (foal length = 4:8 m) at Ouda Station,
Kyoto University (Ohtani et al. 1992). An interferene lter was used whih had been
designed to reprodue the Johnson V band. The exposure time was 60{90 s, depending
on the transpareny. The frames were rst orreted for standard de-biasing and at
elding, and were then proessed by a miroomputer-based aperture photometry pakage
developed by one of the authors (TK). A total of 134 useful frames were obtained during
this outburst. In addition to this, we observed this star in quiesene in two oasions
on 1990 August 10 and 1995 February 27. The magnitudes were determined relative to
GSC 4259.2106 (GSC magnitude 12.00), whose onstany during the run was onrmed
using GSC 4259.690 (GSC magnitude 11.64). Baryentri orretions were applied to the
observed times before the following analysis. Table 1 lists the log of observations, together
with nightly averaged magnitudes.
The 1995 July{August outburst lasted at least six days, whih is omparable to the
long outburst reported by Rosino (1962). The outburst rose and faded slowly, and did
not resemble a superoutburst of an SU UMa-type star, whih has a linear plateau portion.
Figure 2 depits the detailed light urve obtained on 1995 July 31. A 3.8 hour ontinuous
run did not reveal any hint of superhumps. This objet is thus lassied as an SS Cyg-type
dwarf nova (UGSS type in GCVS). The objet was spetrosopially observed by Liu et al.
(1999). They reported the detetion of features of the seondary, whih implies that FX
Cep is a relatively long-period system. This nding is onsistent with our lassiation
as an SS Cyg-type star.
The average of three frames taken in quiesene has yielded an averaged magnitude
(relative to GSC 4259.2106) of 6:78  0:50. The total amplitude of the outburst is thus
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Table 1: Nightly averaged relative magnitudes of FX Cep
start
a
end
a
rel. mean mag
b
error

N
d
48114.167 48114.168 6.82 0.73 2
49776.329 49776.329 6.71 - 1
49930.124 49930.243 2.790 0.003 100
49931.279 49931.284 2.571 0.111 5
49932.281 49932.292 2.745 0.046 13
49933.309 49933.312 2.779 0.114 6
49934.307 49934.312 2.749 0.070 6
49935.305 49935.309 3.148 0.092 4
a
BJD  2400000
b
Magnitude relative to GSC 4259.2106

Standard error of nightly average
d
Number of frames
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Figure 1. Light urve of the 1995 July-August outburst of FX Cep. Nightly averaged magnitudes and
errors are given exept for the rst night
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Figure 2. Light urve on 1995 July 31
4:2  0:5 mag. This value is remarkably larger than was originally reported (2:
m
5 mag),
whih may have been due to the onfusion with the lose ompanion by Rosino (1962).
The orret identiation is given in Downes et al. (1997).
Referenes:
Downes, R., Webbink, R. F., Shara, M. M., 1997, PASP, 109, 345
Liu, W., Hu, J. Y., Zhu, X. H., Li, Z. Y., 1999, ApJS, 122, 243
Ohtani, H., Uesugi, A., Tomita, Y., Yoshida, M., Kosugi, G., Noumaru, J., Araya, S.,
Ohta, K., 1992, Memoirs of the Faulty of Siene, Kyoto University, Series A of
Physis, Astrophysis, Geophysis and Chemistry, 38, 167
Rosino, L., 1962, Asiago Contr., No. 132
Vanmunster, T., 1995, Cata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YZ Cn is a well-known dwarf nova and is a prototype objet representing for a pop-
ulation of SU UMa-type systems with short outburst reurrene times and long orbital
periods. However, little photometri observation of superhumps had been done sine its
identiation as an SU UMa-type star (Patterson 1979). We undertook time-resolved
CCD photometry during its superoutburst in 1994 January.
The observations were done on three suessive nights between 1994 January 1 and
3, using a CCD amera (Thomson TH 7882, 576  384 pixels, on-hip 2  2 binning
adopted) attahed to the Cassegrain fous of the 60-m reetor (foal length = 4:8 m)
at Ouda Station, Kyoto University (Ohtani et al. 1992). An interferene lter was used
whih had been designed to reprodue the Johnson V band. The exposure time was
60{120 s depending on the brightness of the objet. The frames were rst orreted for
standard de-biasing and at elding, and were then proessed by a miroomputer-based
aperture photometry pakage developed by the author. The magnitudes of the objet
were determined relative to GSC 1939.1130 (GSC magnitude 13.4), but its onstany was
not onrmed beause of the lak of suitable hek stars in the same eld. Baryentri
orretions to observed times were applied before the following analysis. Table 1 lists the
log of observations, together with nightly averaged magnitudes.
The light urve drawn from these data is presented in Figure 1. The light urve
shows the delining portion from a superoutburst. Superhumps were evident on the rst
night, but beame more omplex on the next night, when the system entered the rapidly
delining phase. The period analysis over the entire, or seleted, data sets does not yield
a oherent signal, beause of the development of late superhumps as desribed below. So
we used the primary superhump period of P = 0:
d
09204 (Patterson 1979) for the following
analysis.
Figure 2 shows the phase-averaged light urves of 1994 January 1 (upper panel) and
January 2 (lower panel). The January 1 light urve learly shows typial superhumps,
with a shoulder (seondary superhumps) on its delining branh. However, the phase
of the maximum dramatially hanged by   0:3{0.4 on the next night (lower panel).
The newly appeared humps orrespond to what are alled \late superhumps" (Haefner et
al. 1979), whih is onsidered to reet the modulation of the preessing aretion disk
properties at the stream impat point (Hessman et al. 1992). The lear appearane of
late superhumps in YZ Cn may be onsistent with its high mass-transfer rate.
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Figure 1. Light urve of the 1994 January superoutburst of YZ Cn
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Figure 2. Phase-averaged light urve of YZ Cn, assuming the superhump period of 0:
d
09204. The
origin of the phase is arbitrarily taken as BJD 2449350
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Table 1: Log of observations
start
a
end
a
mean mag
b
error

N
d
49354.211 49354.385  0:800 0.005 162
49355.178 49355.340 0.285 0.014 94
49356.213 49356.317 1.119 0.035 30
a
BJD  2400000
b
Magnitude relative to GSC 1939.1130

Standard error of nightly average
d
Number of frames
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AH Eri is a dwarf nova whih had been a andidate for a system with a short orbital
period (Szkody 1987). Szkody et al. (1989) performed CCD photometry in quiesene,
and found 0.1{0.3 mag modulations with a period of 42  2 min. Szkody et al. (1989)
interpreted this period as the possible spin period of a magneti white dwarf, as in DQ
Her systems. However, sine the similar period in AL Com, whih Howell and Szkody
(1988) originally attributed to the spin period, later turned out to be the double-wave
modulations of the 81.6-min orbital period (for an extensive review of the objet, see
Nogami et al. 1997), a question was raised whether the reported 42-min periodiity in AH
Eri atually reets the spin period or is rather related to the orbital period.
The question remained unsettled until the disovery of the rm orbital period of 5.74
hours by Thorstensen (1997). Thorstensen (1997) also argued against the spin-period
interpretation of the 42 2 min by Szkody et al. (1989), based on the low strength of He
II emission lines, whih are usually strong in magneti atalysmi variables.
An outburst of AH Eri was announed on 1997 February 28 (Hers 1997). We performed
time-resolved CCD photometry on 1997 Marh 1 in order to test the presene of the
laimed 42 2-min periodiity. The observations were done using a CCD amera (Thom-
son TH 7882, 576384 pixels, on-hip 22 binning adopted) attahed to the Cassegrain
fous of the 60-m reetor (foal length = 4:8 m) at Ouda Station, Kyoto University
(Ohtani et al. 1992). An interferene lter was used whih had been designed to reprodue
the Johnson V band. The exposure time was 40 s. The frames were rst orreted for
standard de-biasing and at elding, and were then proessed by a miroomputer-based
aperture photometry pakage developed by one of the authors (TK). The magnitudes
were determined relative to GSC 5319.1471 (V = 12:18, B   V = +0:63), whose short-
term onstany was onrmed using GSC 5319.1526 (V = 12:56, B   V = +0:65). The
magnitudes are taken from Henden and Honeyutt (1997). A total of 90 useful frames
were obtained. Baryentri orretions to observed times were applied before the following
analysis.
The light urve drawn from these observations is presented in Figure 1. The light urve
shows a slow fading, but there were no apparent periodi variations. After removing the
linear fading trend, we performed a period analysis between 0:
d
02 and 0:
d
04 using the
Phase Dispersion Minimization (PDM) method (Stellingwerf 1978). The analysis did not
yield a signiant periodiity. Figure 2 shows the phase-averaged light urve folded by
the reported period of 42 min. The light urve suggests that the 42-min period may have
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Figure 1. Light urve of AH Eri on 1997 Marh 1
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Figure 2. Light urve of AH Eri folded by a test period of 42 min
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been marginally deteted. But beause of the lak of a rm signal in period analysis,
we adopt the observed full amplitude (0:
m
03) at the supposed 42-min period as the upper
limit of this periodiity. The upper limit of 0:
m
03 is 3 to 10 times smaller than reported
in Szkody et al. (1989). We onlude that the laimed 42-min periodiity of AH Eri did
not appear, or was markedly redued in amplitude, during its 1997 outburst.
The authors are grateful to VSNET members for providing observations, and to J.
Hers for promptly notifying the outburst.
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Aording to the strategy of Central Asian Network (CAN) ollaboration (Mkrtihian
et al., 1998) we are arrying out the survey for searh for and study of new pulsating
omponents in elipsing binary stars. In the previous two publiations (Mkrtihian and
Gamarova, 2000; Gamarova et al., 2000) we reported about our rst disoveries of new
pulsating omponents in elipsing binary systems R CMa and AS Eri. In this paper we
present our third detetion of Æ Suti-type pulsation in the primary omponent of the
semi-detahed elipsing binary system TW Dra.
TW Dra is a semi-detahed binary system with A5(8) V primary and K0 III seondary
omponents. Aording to spetral lass the primary omponent of TW Dra is situated
inside the instability strip and was inluded to our list of target stars. Photoeletri
observations of TW Dra through Johnson V lter using omparison HD 138852 (V =
5:758, Sp = K0III) and hek HD 139549 (V = 9:13, Sp = F8) stars were arried out on
April 26/27 and 28/29 2001 (JD 2452026, JD 2452028) with the 0.48-m telesope at Tien-
Shan Astronomial Observatory (Kazakhstan). The data were redued using standard
redution proedures for dierential data. The magnitude dierenes between TW Dra
and HD 138852 folded with the orbital period are shown on Fig. 1. The phases of orbital
period were alulated aording to the GCVS ephemeris HJD(Min I) = 2444136:2956 +
2:806847 E (Kholopov et al., 1985).
Our observations overed the desending branh of the primary minima (JD 2452026)
and out-of-elipse part of the orbital light urve (JD 2452028) (see Fig. 1). For searh for
and analyse short-periodi pulsational variability we removed the orbital trends from the
light urve. The pulsational light urves of the two nights are plotted in Fig. 2. The small-
amplitude variations appear during both nights inluding the night whih orresponds to
the desending branh of primary minima.
The time series analyses were arried out with Kurtz's modiation (Kurtz, 1985) of
the Disrete Fourier Transform (DFT) algorithm of Deeming (1975). For determination of
auray of the obtained values of frequeny and amplitude of pulsations we used routines
\Four", whih realizes least-squares multi-frequeny method of dierential orretions
tting the multi-frequeny signal simultaneously with set of given frequenies (Andronov,
1994). The amplitude spetrum of the two nights is shown in the top panel of Fig. 3. The
highest peak at 17:99  0:02 /d (P = 0:
d
0556) with semi-amplitude of about 2:1  0:3
mmag is well visible and onrms the presene of pulsation. The amplitude spetrum of
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the residual is shown in the bottom panel of Fig. 3. It does not show any prominent peak
above the noise level. The sine-wave t with the period of 0:
d
0556 for both nights is shown
in Fig. 2 by a solid line. The phase urve folded with the same period is shown in Fig. 4.
Adopting theM = 1:7M

and radius R = 2:4

for TW Dra (Svehnikov and Kuznets-
ova, 1990) we determined the mean density of the primary =

= 0:123 that gives the
pulsation onstant Q = 0:0190. This value is lose to the 2nd overtone of low `-degree
modes (Fith, 1981).
Figure 1. The orbital light urve
Figure 2. The pulsation light urves. Orbital trends are removed
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Figure 3. The amplitude DFT spetra
Figure 4. The phase urve folded with the period of 0:
d
0556
4 IBVS 5106
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AQ Eri is one of the relatively bright SU UMa-type dwarf novae. Thorstensen et al.
(1996) reported a spetrosopi orbital period (P
orb
) of 0:
d
06093, whih makes AQ Eri a
member of SU UMa-type dwarf novae with the shortest orbital periods. Intermediate
nature between usual SU UMa-type dwarf novae and extreme WZ Sge-type systems has
been proposed for dwarf novae with suh periods (f. Nogami et al. 1996). However, only
little is known about superhumps of AQ Eri. No observations of its superhumps have
been reported sine Kato (1991), who reported a superhump period (P
SH
) of 0:
d
06225.
Thorstensen et al. (1996) reported that this superhump period gives a frational super-
hump exess (P
SH
=P
orb
  1) aeptable for a dwarf nova of this orbital period. During
the superoutburst in 1992 January, the author sueeded in taking another time-resolved
CCD photometry, whih is far superior in quality than in Kato (1991).
The observations were done on 1992 January 4 using a CCD amera (Thomson TH
7882, 576 384 pixels, on-hip 3 3 binning adopted) attahed to the Cassegrain fous
of the 60-m reetor (foal length = 4:8 m) at Ouda Station, Kyoto University (Ohtani
et al. 1992). An interferene lter was used whih had been designed to reprodue the
Johnson V band. The exposure time was 30 s. The frames were rst orreted for
standard de-biasing and at elding, and were then proessed by a miroomputer-based
aperture photometry pakage developed by the author. A total of 430 high-quality images
were obtained. The magnitudes of the objet were measured relative to GSC 4758.334
(V = 10:93, B   V = +1:24), whose onstany during the run was onrmed using GSC
4758.622. The observation on following nights was unfortunately hindered by bad weather.
Baryentri orretions to observed times were applied before the following analysis.
Figure 1 shows the resultant light urve. Three superhumps are learly visible with
a full amplitude of 0:
m
24. This observation onrms the SU UMa-type nature of AQ
Eri. Short-period osillations (quasi-periodi osillation; QPOs) beame stronger around
superhump minima. This feature was also observed in AK Cn (Mennikent et al. 1996),
another SU UMa-type star with a short P
orb
. This feature may be ommon to superhumps
of short-period systems.
Period analysis using the Phase Dispersion Minimization (PDM) method (Stellingwerf
1978) has yield a superhump period of 0:06420:0004 d, whih is remarkably longer than
the previously reported value of 0:
d
06225. The frational superhump exess is 5:4 0:7%,
whih is remarkably larger than the typial superhump exesses (1{3%) of short-period
systems. The reason of this disrepany is not well understood. The author has heked
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Figure 1. Light urve of AQ Eri on 1992 January 4
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Figure 2. Periodogram of AQ Eri superhumps
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the stability of the omputer lok and reording system, and found no abnormalities.
The seemingly abnormal period is thus most likely attributed to the superhump period
itself. The relation between the observed P
SH
, previously observed P
SH
and P
orb
is shown
in Figure 2. Although it may be still possible AQ Eri has an intrinsially abnormally high
frational superhump exess, suh a high superhump exess may have been a transient one.
Future more extensive observations during superoutbursts are thus strongly enouraged.
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THE 1997 SUPEROUTBURST
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This objet was disovered as a new atalysmi variable star (CV) by Hu et al. (1997)
atm
R
= 13:3 and 13:5 on 1997 August 28 and 31, respetively, during the BAO supernova
survey, and identied with USNO A1.0 1425.09823278 ( = 18
h
27:
m
11:
s
63, Æ = +54
Æ
17
0
51:
00
5
(J2000.0),m
r
= 19:9,m
b
= 20:3). The spetrum they obtained on Aug. 31 showed Balmer
absorption lines and weak HeI lines, typial features of CVs in outburst.
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Figure 1. Overall light urve of V2176 Cygni during the 1997 superoutburst, derived from observations
at N. Copernius Observatory, CBA Belgium, CBA Denmark and ombined with visual VSNET data
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Table 1: Overview of the data. C means unltered CCD
JD
start
JD
end
Count Filter Station
JD
start
JD
end
Count Filter Station
2450000+ 2450000+
697.408 697.654 192 C Belgium 706.294 { 1 C Denmark
698.315 698.482 121 C Belgium 706.348 706.677 299 C Belgium
698.331 698.355 16 C Denmark 707.269 707.439 117 R Brno
699.311 { 1 C Denmark 709.282 709.424 97 R Brno
699.320 699.425 31 R Brno 709.282 709.439 124 C Denmark
700.297 700.502 36 R Brno 709.396 709.526 96 C Belgium
702.051 702.164 70 V Ouda 712.258 712.474 139 R Brno
702.324 702.338 3 C Denmark 710.280 710.450 100 C Denmark
702.336 702.661 262 C Belgium 710.905 710.999 110 V Ouda
703.109 703.157 29 V Ouda 711.000 711.136 82 V Ouda
703.415 703.579 112 R Brno 711.298 711.438 84 C Denmark
704.263 704.572 257 R Brno 711.405 711.671 196 C Belgium
705.288 705.367 49 C Denmark 714.283 { 1 C Denmark
705.300 705.664 322 C Belgium
The disovery of the variable was relayed to the VSNET mailing list by Kato (1997),
whih allowed several CCD observers around the world to immediately start monitoring
of this newly disovered objet. Figure 1 shows the overall light urve obtained from data
sets of N. Copernius Observatory, CBA Belgium and CBA Denmark. Sine dwarf novae
hange their olors during an outburst only a little, we ould quite easily alibrate the
dierent observation systems used in the aforementioned observatories, after whih the
global light urve of Figure 1 was onstruted. This urve is in good agreement with the
data set presented by visual observers (inluded in a plot) on VSNET (Kato 1997).
The Brno data were obtained with a 0.40-m Newtonian reetor and an SBIG ST-7
CCD amera with Kron{Cousins R-band lter. Images were dark-orreted and at-
elded, prior to starting dierential aperture photometry, using the pakage Munidos,
whih itself is based on Daophot II (http://munipak.astronomy.z). No lter was applied
on nal data and only some images were omitted beause of bad weather onditions.
The Ouda data were obtained with the 0.60-m reetor and a Thomson TH7882 CCD
amera through a Johnson V lter. We redued the Ouda frames using an aperture
photometry pakage developed by T. Kato, after the standard orretions of debiasing
and at-elding.
Time-resolved and dierential (variable omparison) CCD photometry of V2176 Cyg
was done at CBA Belgium using a 0.35-m f=6:3 Shmidt{Cassegrain telesope, mounted
on an AstroTehniek FM-98 German equatorial mount, and equipped with a SBIG ST-7
CCD amera (Kodak KAF-0400 CCD for imaging and Texas Instruments TC211 CCD
for guiding). For a omplete desription of the CBA Belgium Observatory equipment and
software, see (Vanmunster et al. 2000).
An important feature in the overall light urve of the 1997 superoutburst of V2176
Cygni is the dip, whih is followed by a rebrightening. A very similar behavior was
also observed in AL Com (Nogami et al. 1997). The light urve of the 1996 outburst of
AL Com was interrupted by a dip, showing a rate of deline of about 1 mag d
 1
(from
visual observations). In the ase of V2176 Cygni, the rate of deline is about 0.8 mag d
 1
(from the overall light urve presented in Figure 1). AL Com also showed a small dip
just after the rst one. This feature was not lear in our overall data (due to bad weather
onditions). The run at JD 2450702 shows a rapid fading of the system (see Figure 2)
whih was followed by rebrightening, observed on the next night (Figure 3). Of ourse we
do not now if this was a real dip, beause important data during that phase are missing,
but we an suspet a similarity in the ase of V 2176 Cyg too.
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Figure 2. Rapid deline after rst dip as observed at CBA Belgium
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Figure 3. Rising from probable seond dip mentioned in the text as observed at CBA Belgium
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Figure 4. Light urve with superhumps from Brno observatory
During the V2176 Cyg outburst, superhumps were deteted, allowing the lassiation
of this system as an SU UMa-type dwarf nova. Using the PDM (Stellingwerf, 1978)
tehnique, we derived a superhump period value P = 0:0560:003 d using data presented
at Figure 4. Founded period was in very good agreement with the one reported by
Vanmunster (Vanmunster, 1997) as P = 0:0561  0:0004 d. Unfortunately, the data
obtained at all stations were too noisy to detet possible variations in the superhump
period value, over the ourse of the outburst. Evidently, this should be the subjet of
further observations during future outbursts.
Between 1997 and the beginning of 2001, no further optial ativity of V2176 Cygni
has been reported, despite intensive monitoring by various groups of observers around the
world. We therefore suspet that the system has a very long baseline for superoutbursts.
This is a typial footprint of WZ Sge type variables. Given the large outburst amplitude
(about 7 magnitudes) and the long reurrene time, ombined with the observed light
urve modulations and the dip, V2176 Cygni seems to be a very likely WZ Sge type an-
didate. Needless to say that this objet is a very interesting target for further systemati
study.
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HS Vir is a dwarf nova originally disovered as an ultraviolet exess objet PG 1341-079,
whose atalysmi nature was subsequently identied by spetrosopy (Green et al. 1982,
1986). The rst extensive photographi observations were done by Osminkin (1985), whih
revealed the existene of relatively frequent, short, faint outbursts, and the presene of a
bright ( 12:
m
8) outburst. This outburst pattern, together with the likely orbital period
of 0:
d
0836 (or its alias) from radial-veloity study by Ringwald (1993), makes HS Vir a
good andidate for an SU UMa-type dwarf nova. However, it took a relatively long time
before the nature of the objet was revealed. Kato et al. (1995) reported frequent short
outbursts with a reurrene period of 8 d, but no apparent superoutburst was reorded.
Kato et al. (1998) nally identied a superoutburst ourring in 1996 May. In spite of
the long-term overage, no additional superoutburst was observed. Kato et al. (1998)
only onluded that the superyle of HS Vir should be longer than 80 d. As disussed
in Nogami et al. (1997), Kato et al. (2000) and also Kato et al. (1998), HS Vir has been
proposed as an intermediate objet between usual SU UMa-type dwarf novae and peuliar
ER UMa stars (for a review, see Kato et al. 1999). Determination of superyle of HS
Vir thus has been a long-wanted job.
Sine the identiation as an SU UMa-type dwarf nova, this star has been monitored
as a part of the VSNET Collaboration (http://www.kusastro.kyoto-u.a.jp/vsnet/). The
visual observations were done 32-m (R.S.), 40-m (A.P.), 20-m (P.A.D.), 30-m (H.I.)
and 25-m (M.S.) reetors. The CCD observations were done using an Apogee AP-7
attahed to a 25-m telesope (S.K.). A V -band lter was used for the CCD observa-
tions. All observations used omparison stars alibrated in the V -band. Nightly averaged
magnitudes for CCD observations were used for the following analysis. Three additional
superoutbursts were reorded up to 2001 June. Table 1 lists the known of superoutbursts
of HS Vir.
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Table 1: Superoutbursts of HS Vir
JD maximum peak magnitude soure
2450154 13.6 Kato et al. (1998)
2451316 13.4 this work
2451689 13.3 this work
2452058 13.3 this work
As is already evident from Table 1, there is a lear yle of 371 d, determined from
the reent three superoutbursts. The superoutburst deteted by Kato et al. (1998) also
approximately ts to this period. By assuming three superyles between the rst and
seond superoutbursts, the mean yle length beomes 382 d. However, this value should
be treated with aution sine Kato et al. (1998) reported a hange in the outburst hara-
teristis in 1997. The best determined superyle of HS Vir is thus 371 d or its n-th size.
While available observations an rejet periods shorter than 124 d (one-third of 371 d),
the half period of 186 d annot be exluded beause of observational gaps around solar
onjuntions. Sine the period of 371 d is lose to one year, the lear disrimination of
these possibilities might be hard to ahieve in the near future. We therefore onsider on
two possibilities: 186-d superyle and 371-d superyle. Figure 1 and 2 represent folded
light urves by the two andidate periods of 186 d and 371 d, respetively. Only positive
observations are plotted in order to avoid onfusion.
-.4 -.2 0 .2 .4 .6 .8 1 1.2 1.4
15.5
15
14.5
14
13.5
13
Supercycle Phase
V
isu
al
 M
ag
ni
tu
de
HS Vir (P  = 186 d)
Figure 1. Light urve of HS Vir folded by a period of 186 d
Both gures are aeptable for a superyle light urve of an SU UMa-type dwarf nova.
Beause normal outbursts are faint and short, many of them must have esaped from the
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Figure 2. Light urve of HS Vir folded by a period of 371 d
present detetion. Given the yle length of 8 d (Kato et al. 1995) for normal outbursts,
the number ratios of (normal outbursts)/(superoutbursts) beome  23 and  46 for
the periods of 186 d and 371 d, respetively. These values are rather large ompared
to most of SU UMa-type dwarf novae (e.g. Nogami et al. 1997). However, the latter
large value is not perfetly exeptional, as WX Hyi is another example showing a large
number ratio of (normal outbursts)/(superoutbursts). Given the long orbital period of
0:
d
07692 (Mennikent et al. 1999), HS Vir may be a system marginally unstable to the
tidal instability, lying lose to the border of SU UMa-type and SS Cyg-type dwarf novae.
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V1113 Cyg is an SU UMa-type dwarf nova, whose nature was revealed by Kato et
al. (1996). In spite of its very usual appearane of superhumps and their development,
Kato et al. (1996) disussed that V1113 Cyg has slightly dierent properties from those
of other well-known SU UMa-type dwarf novae: the short reurrene time ( 10 d) as
inferred from the disovery observation by Homeister (1966) ontradits with the large
outburst amplitude ( 6 mag). Kato et al. (1996) proposed the possible presene of
ative and inative phases, but further observations were undoubtedly needed to draw
a more denite onlusion. Sine the disovery of its SU UMa-type nature, the ob-
jet has been well monitored by visual observers, as a part of VSNET Collaboration
(http://www.kusastro.kyoto-u.a.jp/vsnet/). A total of 992 observations were reported
between 1994 July 15 and 2001 May 31, the rate orresponding to one observation per
2.5 d. The number of positive detetions was 149, orresponding to the outburst duty
yle of 15%. However, this value may have suered some degree of bias, sine not all
observations were made irrespetive of the outburst state. However, thanks to the dense
overage by these observations, the seletion of outbursts and its lassiation an be
almost always unambiguously done. The result is summarized in Table 1 and Figure 1.
As is always evident from the table, almost all superoutbursts were deteted sine 1994
July. The intervals of suessive superoutbursts relatively strongly varied between 169 and
229 d (during the 404 d interval between JD 2451124 and 2451528, one superoutburst
was likely to be missed), 189.8 d in average. A noteworthy feature is the low number
ratio of (normal outbursts)/(superoutbursts). The total number of observed outbursts
is 30, while 12 of them are superoutbursts. The number ratio suggests only two normal
outbursts in eah superyle. This ratio is very low for an SU UMa-type dwarf nova
with the short superyle of 189.8 d (f. Nogami et al. 1997). In order to estimate the
possibility of missed outbursts, owing to the observational gaps, we applied Monte-Carlo
simulations on atual observations.  50% of simulated normal outbursts were deteted
using the atual timings of observations. The redued detetability is mainly aused by
the observational gaps, and not by limiting magnitudes. Even though this detetability
of normal outbursts would raise the number ratio to  4, this is still small for a system
with a short superyle.
We know another example, V503 Cyg, whih normally shows only 2{3 normal outbursts
in one 89-d superyle (Harvey et al. 1995; Ishioka et al. 2001). There should be a still
poorly understood mehanism ommon to these objets, whih suppresses normal outburst
while maintaining a high frequeny of superoutbursts. A notable exeption an be found
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Table 1: Outbursts of V1113 Cyg
JD start peak magnitude duration (d) type
2449597 13.3 15 super
2449826 13.5 > 4 super
2449893 13.9 3 normal
2449956 13.8 3 normal
2450025 13.4 11 super
2450203 13.6 > 8 super
2450280 13.8 2 normal
2450308 14.0 1
a
normal
2450333 13.8 2 normal
2450372 13.4 > 6 super
2450420 13.9 1
a
normal
2450546 13.9 11 super
2450689 13.8 2 normal
2450728 13.7 11 super
2450816 14.0 2 normal
2450929 13.9 > 8 super
2450956 15.2 1
a
normal
2450999 14.4 1
a
normal
2451037 14.8 2 normal
2451124 13.8 > 9 super
2451296 13.9 2 normal
2451367 14.5 2 normal
2451528 13.8 > 4 super
2451664 14.1 3 normal
2451716 13.5 12 super
2451746 14.7 2 normal
2451818 14.9 2 normal
2451839 13.9 3 normal
2451902 13.7 > 2 super?
2452025 14.0 3 normal
a
single observation
after the JD 2451716 superoutburst. The shortest interval between normal outburst was
21 d. Sine the objet was equally frequently and deeply monitored in the preeding
season, this inreased detetions may atually reet the inreased ativity of this star.
This phenomenon, if onrmed, would provide a support to the idea of ative and inative
phases, proposed by Kato et al. (1996).
The authors are grateful to VSNET members, espeially to Gary Poyner, Tonny Van-
munster, Maiej Reszelski, Eri Broens, Hazel MGee, Johen Pietz, Mike Simonsen,
Lasse T. Jensen and a number of observers for providing ruial observations.
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Figure 1. Overall light urve of V1113 Cyg. Superoutbursts are marked with tiks. Upper limit
observations are not plotted for simpliity
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LD 328 (GSC 3256-0458, 00
h
26
m
49:
s
09, +49
Æ
40
0
35:
00
7 (USNO A2.0)), was disovered to
be variable by Dahlmark (1999) during a photographi survey of the northern Milky Way.
Dahlmark suggested that the star was an elipsing binary with an amplitude of 1.0 mag
at V , but was unable to nd the period. The period has now been determined from
Dahlmark's data and extensive visual observations, and its behaviour over most of the
last entury has been followed using further observations from the Harvard plate arhive,
and reent CCD observations.
LD 328 has been examined on plates of the Harvard College Observatory arhive RH
Patrol Series (1928{1952), limiting magnitude 14-15, Damon Patrol Series (1965{1990),
limiting magnitude 14{15, and AC Series (1898{1954), limiting magnitude 12, although
some are muh fainter. The plates are blue sensitive and magnitudes of LD 328 have been
estimated visually by Guilbault on 171 RH, 119 Damon and 27 AC Series plates against
omparison stars with magnitudes from USNO A2.0 (Monet et al. 1998). The Harvard
data provide 15 times of minima, although one timing is inonsistent with the others.
Dahlmark's (1999) observations were made between 1967 and 1999 using Kodak 103aD
+ GG11 and TehPan 4415 + GG495 emulsion/lter ombinations, giving approximately
m
pv
magnitudes, whih were determined by visual omparison against nearby stars with
GSC magnitudes. The light urve is previously unpublished and provides six times of
minima. An extensive series of visual observations by Guilbault and Kinnunen, whih
initially allowed the period to be resolved, ontain eleven times of minima, although all
but the last of these are based on single observations. Reent CCD observations by Hager,
Henden, James, Kaiser and Lubke have provided a omplete light urve at V , and most
of the primary minimum in the red (unltered CCD). These observations provide aurate
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Figure 1. The O C diagram of the times of minima using the linear terms of the ephemeris, with the
quadrati t shown. The Harvard data are shown by lled irles, Dahlmark's data, open irles, visual
data, open squares and CCD data, lled squares
timings of three primary minima and one seondary minimum, and are desribed in more
detail by Lloyd et al. (2001).
All the times of minima have been olleted in Table 1 and the O C diagram is shown
in Figure 1. The residuals show lear urvature indiating a hanging period. In tting
a paraboli ephemeris it has been neessary to give the CCD observations high weights
to fore the solution through them. Also, all but the rst of Dahlmark's times of minima
have been exluded from the solution as they appear to be systematially high, although
it is not lear if this has any signiane. The visual timings have also not been used as
they are relatively reent and are muh less reliable than the CCD timings. The adopted
paraboli ephemeris is
HJD
I
= 2451559:2824(29) + 1:0838485(14) E + 9:0(7) 10
 10
 E
2
and is subjet to small variations depending on the weights used. The O   C diagram
using the linear terms of the ephemeris in shown in Figure 1. The phase diagrams of the
Harvard data for 1928{1951 and 1975{1989 are shown in Figure 2, and are onstruted
using a hanging period. The linearized phase diagram of Dahlmark's data is shown in
Figure 3.
Photometri modelling of the CCD observations by Lloyd et al. (2001) suggests that
the system is a relatively ool Algol binary ontaining omponents of spetral type late
A and late G, with the seondary probably lling its Rohe lobe. The rate of period
hange,
_
P=P = 5:6 10
 7
yr
 1
is not unlike other Algol systems, and suggests that there
is ontinuing mass transfer in the system.
The authors would like to thank Dr. Martha Hazen, Curator of the Astronomial
Photograph Colletion of the Harvard College Observatory, for aess to the plates of this
and other variable stars.
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Figure 2. The linearized phase diagram of the early Harvard data, 1928{1951 (top), and the later
Harvard data, 1975{1989 (bottom) folded using the paraboli ephemeris
Figure 3. The linearized phase diagram of Dahlmark's data
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Table 1: Times of minima of LD 328
HJD Cyle O   C band Observer
2428110.635  21635 0.4149 pg Guilbault
2428872.551  20932 0.3854 pg Guilbault
2429246.478  20587 0.3847 pg Guilbault
2429907.616  19977 0.3751 pg Guilbault
2433206.730  16933 0.2543 pg Guilbault
2445668.558  5435  0.0078 pg Guilbault
2445757.512  5353 0.0706 pg Guilbault
2445991.611  5137 0.0583 pg Guilbault
2446055.509  5078 0.0093 pg Guilbault
2446107.506  5030  0.0184 pg Guilbault
2446728.590  4457 0.0204 pg Guilbault
2446998.493  4208 0.0451 pv Dahlmark
2447028.817  4180 0.0213 pg Guilbault
2447116.568  4099  0.0194 pg Guilbault
2447141.536  4076 0.0201 pg Guilbault
2447446.731  3794  0.4302 pg Guilbault
2449546.571  1857  0.0047 pv Dahlmark
2449919.468  1513 0.0484 pv Dahlmark
2449957.380  1478 0.0257 pv Dahlmark
2450835.310  668 0.0384 pv Dahlmark
2451223.317  310 0.0276 pv Dahlmark
2451430.355  119 0.0506 vis Kinnunen
2451431.4354  118 0.0471 vis Guilbault
2451432.4479  117  0.0242 vis Guilbault
2451432.451  117  0.0211 vis Kinnunen
2451443.3299  107 0.0193 vis Guilbault
2451443.334  107 0.0234 vis Kinnunen
2451493.211  61 0.0434 vis Kinnunen
2451522.4722  34 0.0406 vis Guilbault
2451525.7007  31 0.0176 vis Guilbault
2451549.5444  9 0.0166 vis Guilbault
2451559.2854 0 0.0034 d James
2451585.2977 24 0.0014 d James
2451821.574 242 0.0003 vis Guilbault
2451931.5829y 343  0.0015 V Henden
2451937.5451 349  0.0004 V Lubke
2451937.5456 349 0.0001 V Kaiser
y: Seondary minimum
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LD 328 (GSC 3256-0458, 00
h
26
m
49:
s
09, +49
Æ
40
0
35:
00
7 (USNO A2.0)) was disovered
as an elipsing binary by Dahlmark (1999). An analysis of the historial photographi
observations, Dahlmark's data, and reent visual and CCD observations shows that the
star is an Algol variable with a period of 1:
d
0838485, inreasing at,
_
P=P = 5:610
 7
yr
 1
(Lloyd et al. 2001). In this paper the CCD observations are desribed in more detail and
are used to model the system.
The CCD observations have been alibrated using a omparison sequene derived
from BV (RI)
C
observations from the USNO Flagsta Station 1.0-m telesope and a
SITe/Tektronix 1024  1024 CCD (see Table 1). LD 328 was observed at two phases
whih provide multi-olour photometry at seondary elipse and out of elipse (see Table
2). The omparison stars were alibrated on one photometri night and have an estimated
zero point error of 0:
m
02. Additional eld photometry is available at
ftp://ftp.nofs.navy.mil/pub/outgoing/aah/sequene/ld328.dat.
Further CCD observations in V only have been made by Hager, Lubke and Kaiser using
0.25-m, 0.28-m and 0.35-m SCTs respetively, all equipped with ST-9E CCDs, and to-
gether with the Flagsta observations they over the omplete light urve. Observations
around primary elipse were also made by James using an unltered Starlight Xpress SX
CCD on a 0.30-m telesope. These have been alibrated using the R magnitudes of the
omparison stars. The light urves in V and R are shown in Figures 1 and 2 respetively,
using the urrent period given above
Very little is known about LD 328. There is no spetral type available and the only
aurate photometry is that presented here. It is possible to estimate the unreddened
olours of the primary from the B   V , V  R
C
and R  I
C
olours derived at seondary
minimum, assuming that it lies on the main sequene, and that the seondary omponent
makes no signiant ontribution at this phase. Values for the unreddened main sequene
have been taken from AQ4 (Cox 1999). The ontribution of the seondary is obviously
small as the star is only slightly bluer at seondary minimum ompared to the out of
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Figure 1. The phase diagram of the CCD V -band data showing the individual observations of Lubke
(lled irles), Kaiser (open irles), Henden (lled squares) and Hager (open squares). The modelled
light urve has been over plotted
elipse olours. Unfortunately the unreddened olours are poorly onstrained and are
onsistent with main-sequene stars of spetral type A or F. Any ontribution from the
seondary will tend to make the primary appear of a later spetral type.
The V -band light urve of the system has been modelled using the Light2 ode (see
Hill et al. 1989). A grid of models has been alulated overing a range of temperatures for
the primary omponent, 6 500 < T
1
< 15 000 K orresponding approximately to spetral
types F5 to B5, and a range of mass ratios, 0:2 < q < 1:0. For eah model the program
has solved for the relative radii of both omponents, R
1
=a, R
2
=a, the temperature of the
seondary, T
2
and the inlination, i. A series of models was also run with the seondary
radius, R
2
=a, xed at the Rohe lobe radius, and the results are olleted in Table 3.
The relative radii and the inlination are similar for all the solutions and they all
produe very similar ts to the light urve, so there is no learly preferred solution. For
the smallest mass ratio, q = 0:2, the solutions with the seondary radius xed or oating
are essentially idential, but for larger mass ratios the seondary lies within its Rohe
Table 1: Comparison star photometry near LD 328
Star RA (2000) De V B   V V   R
C
R  I
C
GSC3256-0691 0
h
27
m
02:
s
28 +49
Æ
38arm49:
00
8 12.486 0.552 0.327 0.341
GSC3256-0138 0 27 12.08 +49 43 06.6 13.511 0.533 0.332 0.340
GSC3256-0274 0 26 44.72 +49 45 59.6 12.736 0.542 0.331 0.328
Table 2: Multi-olour photometry of LD 328
HJD Phase V B   V V   R
C
R  I
C
2451930.6207 0.611 13.283 0.523 0.336 0.342
2451931.5851 0.501 13.428 0.478 0.308 0.316
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Figure 2. The unltered CCD observations around primary elipse alibrated using the omparison
star R magnitudes, with the modelled R
C
and I
C
light urves over plotted
lobe. For these, when the seondary radius is xed at the Rohe lobe radius, the ts to
the data are only marginally poorer, but the solutions produe muh smaller primaries
and ooler seondaries.
Table 3: Photometri model of LD 328
T

1
T
2
R
1
=a R
2
=a i q R
1
=R

15 000 8 200 0.23 0.26 81 1.0 2.4
15 000 8 400 0.22 0.26 80 0.5 2.1
15 000 7 700 0.16 0.30y 77 0.5 1.5
15 000 8 300 0.23 0.23y 82 0.2 2.0
10 000 6 200 0.23 0.26 80 1.0 1.9
10 000 6 300 0.23 0.25 81 0.5 1.7
10 000 5 800 0.16 0.30y 76 0.5 1.2
10 000 6 300 0.23 0.23y 81 0.2 1.6
8 000 5 200 0.24 0.25 81 1.0 1.7
8 000 5 400 0.24 0.25 81 0.5 1.5
8 000 4 900 0.17 0.30y 75 0.5 1.1
8 000 5 600 0.24 0.23y 82 0.2 1.4
6 500 4 600 0.22 0.26 80 1.0 1.3
6 500 4 600 0.25 0.24 81 0.5 1.4
6 500 4 300 0.17 0.30y 75 0.5 0.9
6 500 4 800 0.24 0.23y 82 0.2 1.2

T
1
xed; y R
2
=a xed at the Rohe lobe radius
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The models an also be used to estimate the hange in olour with phase for omparison
with the observed values (Table 2). Unfortunately there is a lak of onsisteny whih
makes it diÆult to draw any rm onlusions. The agreement tends to be better with
the ooler, lower mass ratio solutions, but it is still not as good as might be expeted.
The relative radii, R
1
=a, have been onverted to absolute values by adopting onsistent
values of M
1
and T
1
for main-sequene stars. For the higher mass ratios the radii derived
in this way are too small for the type of star assumed. Solutions with R
2
=a xed are even
less onsistent with the spetral type. A onsistent set of values for the mass and radius
our for a primary of spetral type later than A7, (T
1
< 8 000 K) making the seondary a
low-mass, late G- or K-type star. The seondary is probably lling its Rohe lobe, as the
photometri solutions, the olours and the inreasing period, all point in this diretion.
In onlusion, LD 328 appears to be a relatively ool Algol binary with the seondary
lling its Rohe lobe. Muh of the unertainty in the photometri model would evaporate
with a good spetral lassiation. LD 328 is potentially a very useful system as it is has
relatively deep elipses and a well determined rate of period hange, and would benet
from a more detailed photometri and spetrosopi study.
Referenes:
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EF CANCRI: A NEW RR STAR
PEJCHA, O.
1
; SOBOTKA, P.
2
1
Okrouhla 1, 625 00 Brno, Czeh Republi, e-mail: pejhameduza.org
2
MED

UZA, Niholas Copernius Observatory and Planetarium, Krav Hora 2, 616 00 Brno, Czeh Republi,
e-mail: sobotkameduza.org
EF Cn (= WR 100 = AN 2.1954 = NSV 4187 = GSC 1942.1380;  = 08
h
40
m
39
s
, Æ =
+23
Æ
15
0
51
00
[J2000℄) was inluded in the NSV atalogue as a suspeted rapid variable with
a range of 10:
m
7{11:
m
9 (pg) based on a study by Kippenhahn (1955). Further observations
were made visually by Loher (1983) over 17 nights in February and Marh 1983. He
found that the amplitude is smaller than in the NSV atalogue and determined the type
of variability to be that of a W UMa type star with a period of 0:
d
5912. A lot of the visual
minima of EF Cn in the BAV database ome from that time.
EF Cn was hosen for CCD monitoring on the basis of the PROSPEKTOR atalogue
whih ontains elipsing binaries laking preise elements in the literature (Haltuf 2001).
We obtained a total of 1171 CCD frames of EF Cn on four nights (2001 February 14/15
and 16/17, April 5/6 and May 10/11) using an SBIG ST-7 CCD amera and Johnson V
lter attahed to the 0.4-m Newtonian telesope of the Niholas Copernius Observatory
and Planetarium in Brno, Czeh Republi. All exposures were 60 seonds in duration.
GSC 1942.2816 (V = 13:
m
06) was used as the omparison star and its onstany up to
0:
m
05 was heked by using the stars GSC 1942.2271 (V = 12:
m
33) and GSC 1942.1620
(V = 13:
m
83). Magnitudes of omparison and hek stars were obtained using the nearby
GSPC sequenes P368 and P367 (Lasker et al. 1988); the errors of the zero-points are
thought to be up to 0:
m
1. The frames were proessed using the pakage MUNIDOS 2.11
(Hroh & Novak 2000). All data are available from the authors upon request.
After lose inspetion of the light urves it was realised that it is impossible to onrm
the elipsing binary nature of EF Cn. Assuming an asymmetri light urve (
rise
=
0:41), a small hump just before the main maximum and the periodiity of variability,
we onlude that EF Cn belongs to the RR stars. EF Cn varies between 11:
m
18 and
11:
m
73 in V band. We determined three maxima seen in Table 1. Past maxima are shown
in Table 2. All maxima by Loher (1983) in Table 2 are visual minima realulated to
maxima using formula Max = Min+0:41P . The only maximum by B. Krobusek in Table 2
was made with unltered CCD. Our phased light urve aording to our ephemeris (see
below) is in Figure 1.
We obtained approximate value of period using visual minima from the BAV database
and one CCD maximum observed by Brue Krobusek (NY, USA). The period hange,
most probably period derease, is ourring in EF Cn. Unfortunately, due to the sarity
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Figure 1. Phased V light urve of EF Cn (small irles) and 10th order Fourier t (solid line). Higher
satter both in maximum and minimum is due to instrumental eets
of observations we are not able to give any detailed analysis. Thus, we determined the
following ephemerides using only our three times of maxima:
Max = HJD 2451955:529 + 0:2956885 E:
0:004 0:0000036
(1)
We have made a standard 10th order Fourier deomposition of the light urve as desribed
for example by Kaluzny et al. (2000). The t is shown along with normal data in Fig-
ure 1. Residuals of the t are on the 0:
m
03 level. Fourier and physial parameters with
orresponding errors (from standard error propagation law) obtained using the equations
of Simon & Clement (1993) are presented in Table 3. Physial parameters plae EF Cn
near the blue edge of the rst overtone instability strip of Kollath et al. (2000).
A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thank L. Brat, F. Hroh, L. Kral and R. Novak for software support and J. Greaves for
assistane with the orretion of the English manusript. We are grateful to F. Agerer of
Table 1: Our maxima timings of EF Cn aording to the ephemeris (2)
Hel. JD Error Epoh O   C
2451955.529 0.004 0 0.000
2451957.302 0.004 6  0:001
2452040.392 0.004 287 0.000
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Table 2: Past maxima of EF Cn
Hel. JD Observer Hel. JD Observer
2445379.449 K. Loher 2445694.471 K. Loher
2445382.410 " 2445697.706 "
2445383.560 " 2445698.595 "
2445384.453 " 2445700.666 "
2445384.740 " 2445702.711 "
2445385.631 " 2445710.733 "
2445387.695 " 2445711.628 "
2445388.587 " 2445730.525 "
2445397.473 " 2445764.549 "
2445399.530 " 2445765.440 "
2445401.620 " 2445768.673 "
2445402.493 " 2445782.590 "
2445406.636 " 2445783.482 "
2445407.497 " 2445785.536 "
2445428.520 " 2445822.489 "
2445430.568 " 2446032.801 "
2445436.542 " 2446033.698 "
2445437.407 " 2446054.710 "
2445460.476 " 2446134.525 "
2445592.716 " 2446145.493 "
2445594.755 " 2446148.459 "
2445617.816 " 2446163.521 "
2445660.687 " 2446166.509 "
2445670.765 " 2446168.560 "
2445680.529 " 2446352.804 "
2445686.747 " 2446376.786 "
2445693.850 " 2450515.821 B. Krobusek
Table 3: Fourier and physial parameters of EF Cn
Value Error
A
1
0.268 0.001
R
21
0.209 0.005
R
31
0.075 0.005
R
41
0.057 0.005

21
3.066 0.028

31
5.858 0.071

41
3.220 0.094
Mass 0.655 0.012
logL 1.702 0.004
T
e
7356 29
Y 0.272 0.005
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GSC 0867.0545: A NEW RR LYRAE VARIABLE
(BAV MITTEILUNGEN NO. 136)
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D{57368 Lennestadt, Germany, e-mail: wolfgang.moshnert-online.de
2
D{84149 Velden, Germany, e-mail: frank.veldent-online.de
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Name of the objet:
GSC 0867.0545
Equatorial oordinates: Equinox:
R.A.= 11
h
45
m
45:
s
5 DEC.= 11
Æ
52
0
08
00
2000
Observatory and telesope:
W. Moshner: Private observatory, 32-m Rithey{Chretien telesope;
K. Bernhard: Private observatory, 20-m Shmidt{Cassegrain telesope
Detetor: W. Moshner: SBIG ST9 amera;
K. Bernhard: Starlight Xpress SX amera
Filter(s): None
Comparison star(s): GSC 0867.0034, V  12:
m
8
Chek star(s): GSC 0867.0289
Transformed to a standard system: No
Availability of the data:
Upon request
Type of variability: RRab
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Remarks:
The variability of GSC 0867.0545 has been found as part of a programme to disover
and lassify new variables using CCD observations of seleted elds on the edge of
the northern Milky Way (eg. Bernhard & Lloyd 2000). Additional observations
were performed on 5 nights between January and February 2001 (W. Moshner, P.
Frank) and 7 nights between Marh and May 2001 (K. Bernhard). This star has
previously been referred to as Brh V44 (Bernhard 2000, 2001, Moshner 2001). The
ephemeris was alulated using the \Phase Dispersion Minimization" method:
Max = HJD 2451956:489 + 0:
d
67939 E:
5 6
(1)
Aknowledgements:
This researh made use of the SIMBAD data base, operated by the CDS at Stras-
bourg, Frane.
Figure 1. Dierential light urve of GSC 0867.0545
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NSV 15563 IS A NEW CLASSICAL CEPHEID
PUTANS, V.A.
1
, ANTIPIN, S.V.
2
1
Mosow City Palae for Youth's Creativity, 17 Kosygina Str., Mosow 117978, Russia
2
Sternberg Astronomial Institute, 13 Universitetskij Prosp., Mosow 119899, Russia
e-mail: antipinsai.msu.ru
Name of the objet:
NSV 15563 = Yarikov V6 = SVS 2683 = TYC2 4055 1349 1 = GSC 4055.1349
Equatorial oordinates: Equinox:
R.A.= 2
h
44
m
19:
s
4 DEC.= +64
Æ
45
0
57
00
J2000.0
Observatory and telesope:
40-m astrograph in Crimea
Detetor: Photoplate
Filter(s): None
Comparison star(s): GSC 4055.0127 B
pg
= 12:
m
43,
GSC 4055.1385 B
pg
= 12:
m
93,
GSC 4055.1597 B
pg
= 13:
m
68
Transformed to a standard system: B
pg
Standard stars (eld) used: B-band standard sequene in
NGC 1027 (Hoag et al. 1961)
Availability of the data:
Upon request
Type of variability: DCEP
Remarks:
The variability of NSV 15563 was disovered by Yarikov (1984), who reported the
photographi range 12:
m
5{13:
m
9 but did not lassify the star. We estimated by
eye the brightness of the suspeted variable on 158 plates from Mosow arhive,
JD 2433150{47836. Our data show that the star is a lassial Cepheid with the
following light elements:
JD
max
= 2439766:42 + 4:
d
23869 E:
The olor index from Tyho-2 is B   V = +1:309  0:207 in agreement with the
Æ Cep type. The variability range from our estimates (12:
m
6{13:
m
45) is notably
smaller than that given by Yarikov. Max min = 0:
p
40. The phased light urve is
given in Fig. 1.
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A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Figure 1. The phased light urve
Referenes:
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UW Tri: ANOTHER LIKELY WZ Sge-TYPE STAR
KATO, TAICHI
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UW Tri was disovered as a possible nova in 1983 by Kurohkin (1984). The disovery
was ommuniated by Aksenov (1983). Argyle (1983) reported aurate astrometry of
this possible nova, but the lak of spetrosopi observation made the nova identiation
inonlusive. Kurohkin (1984) reported that the objet reahed a maximum of 14.7 pg,
and the outburst lasted at least 32 days. The light urve resembled a fast nova, but the
extreme faintness and the high galati latitude makes a normal nova unlikely. Another
possibility is a WZ Sge-type dwarf nova, a small subgroup of SU UMa-type dwarf novae
(see Osaki 1996 for a review), whih also show a fast nova-like light urve and very long
(typially  10 years) outburst reurrene time. The latter possibility suggested that the
phenomenon an be reurrent, and a searh for additional outburst was onduted by
several amateur astronomers.
Meanwhile, the seond historial outburst was deteted by Vanmunster (1995). The
detetion was made on 1995 Marh 3.819 UT, at visual magnitude of 14.7. The outburst
was onrmed by E. Broens and G. Poyner (Vanmunster 1995). James (1995) reported
aurate astrometry of 02
h
45
m
17:
s
30, +33
Æ
31
0
26:
00
5 (J2000.0), whih onrmed the absene
of a ounterpart of POSS-I plates. Sine the presene of superhumps is the diagnosti
feature of SU UMa-type dwarf novae, we started time-resolved CCD photometry.
The observations at Ouda Station, Kyoto University (Ouda) were done on eight nights
between 1995 Marh 5 and 20, using a CCD amera (Thomson TH 7882, 576384 pixels,
on-hip 2  2 binning adopted) attahed to the Cassegrain fous of the 60-m reetor
(Ohtani et al. 1992). An interferene lter was used whih had been designed to reprodue
the Johnson V band. The exposure time was 60{180 s depending on the brightness of
the objet. The frames were rst orreted for standard de-biasing and at elding, and
were then analyzed using the Java
TM
-based PSF photometry pakage developed by one
of the authors (TK). The observations at Keele University (Keele) on two nights 1995
Marh 7 and 12, using an ST-6 CCD amera and a Johnson V lter, attahed to a 60-m
telesope. The exposure times were 30 s. Total numbers of useful frames were 216 (Ouda)
and 421 (Keele). Both observatories used GSC 2329.320 (GSC magnitude 12.8) as the
omparison star, whose onstany during the run was onrmed using GSC 2329.1501 and
GSC 2329.534. By interpolating Ouda light urves and omparing Keele observations, the
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observations at Keele were found to be systematially fainter than Ouda observations by
0:
m
21. This systemati dierene is probably aused by a small dierene of the natural
systems between these observatories, ombined with the blue olor of an outbursting
dwarf nova. The dierene will not signiantly aet the following analysis. We rst
orreted this systemati dierene. Helioentri orretions to the observed times were
made before the following analysis.
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Figure 1. (Top) Overall light urve of UW Tri. Filled and open irles represent Ouda and Keele
observations, respetively. (Bottom) Enlarged light urves of the rst two nights.
The overall light urve is shown in Figure 1 (top). Eah point represent averages
and standard errors of nightly runs. The objet initially rapidly faded at a rate of 0.2
mag d
 1
, and the fading later beame slower, reproduing the 1983 outburst reorded by
Kurohkin (1984). The outburst lasted at least for 17 days. Owing to the short visibility
in the evening, it is very diÆult to make a rm onlusion on its intranight variation.
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Figure 2. Periodogram of UW Tri
We applied Phase Dispersion Minimization (PDM) method (Stellingwerf 1978) to the
data on the rst two nights whih gave the best signal-to-noise ratio. The trend of linear
deline was subtrated before the analysis. The resultant theta diagram is shown in
Figure 2. There are indiations of the presene of short-period modulations, attributable
to superhumps. Together with the long reurrene time, this nding strengthen the
possibility of UW Tri being a WZ Sge-type dwarf nova. It is virtually impossible to selet
the unique period among strong aliases lose to 0.051, 0.054 and 0.057 d. Sine almost all
hydrogen-rih atalysmi variables have orbital periods longer than the period minimum
of  0:
d
055 (f. Ritter and Kolb 1998), we adopted a period of 0:
d
0569 as the most likely
period. However, one must bear in mind that this period should be treated as the likely
one among several possibilities. By adding data points made on later nights, the results
remained basially unhanged.
The phase-averaged light urve by the period of 0:
d
0569 is shown in Figure 3. The
prole is harateristi to superhumps of SU UMa-type dwarf novae, but the amplitude
of 0:
m
07 is smaller than those (0.1{0.3 mag) in usual SU UMa-type dwarf novae. Given
that observations were made during the rapidly fading, early epoh of a superoutburst,
this modulation may be better interpreted as low-amplitude \early superhumps", hara-
teristi to WZ Sge-type dwarf novae (Kato et al. 1996; Matsumoto et al. 1998; Kato et al.
1998). Phase-averaging of the late-phase observations had a severe diÆulty with their
low signal-to-noise ratio and short individual runs. By assuming the 0.0569-d period, the
Keele data give  0:
m
1 amplitudes both on Marh 7 and 12, suggesting that the variation
may have evolved as in other WZ Sge-type stars, but the result should be treated with
aution beause the detetion was marginal. The quiesene ounterpart of UW Tri was
disovered by Robertson et al. (2000) at a magnitude of B = 22:6{22.9, and astrometry
end gures of 17:
s
29, 26:
00
31, whih are in exellent agreement with James's astrometry in
outburst (1995). This makes the outburst amplitude of  8:
m
0, whih is very similar to
that ( 8:
m
5) of WZ Sge. All the available observations support that UW Tri is similar to
WZ Sge, in large outburst amplitude, long reurrene time, and short superhump period.
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Figure 3. Phase-averaged light urve of UW Tri
Conrmation of these properties, as well as spetrosopi onrmation of its lassiation,
is strongly enouraged in future outbursts.
The authors are grateful to VSNET members, for providing vital observations and
information, espeially to Tonny Vanmunster for promptly notifying the outburst.
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RX Cha: NEW LONG-PERIOD SU UMa-TYPE DWARF NOVA
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RX Cha is a little studied, faint dwarf nova. Vogt and Bateson (1982) provided a likely
identiation with a faint blue star on SRC plates. Bruh et al. (1992) provided astrometry
of the likely quiesent ounterpart. Two attempts have been made to spetrosopially
identify the objet in quiesene (Zwitter and Munari 1996; Munari and Zwitter 1998),
but no spetrosopi information was obtained due to the faintness of the objet. Zwitter
and Munari (1996) gave an upper limit of V = 20:5 for the quiesent ounterpart. The
large outburst amplitude (> 6 mag) made RX Cha as a good andidate for an SU UMa-
type dwarf nova. The objet has been regularly monitored by visual observers, and several
outbursts have been reorded.
Visual observations were done by using 32-m (R.S.), 40-m (A.P.) and 32-m (P.N.)
reetors. All observations were done using photoeletrially alibrated V -magnitude
omparison stars. The typial error of visual estimates was less than 0:
m
2 mag, whih does
not aet the following disussion. During the 1998 September outburst, time-resolved
CCD photometry and astrometry were performed by one of the authors (G.G.), with an
unltered AP-7 CCD attahed to a 45-m reetor. The exposure time was 60 s. A total
of 216 CCD frames were taken between BJD 2451073.077 and 2451073.232. Table 1 lists
the observed outbursts sine 1998 January.
Figure 1 shows the CCD light urve on 1998 September 16. The magnitudes are given
relative to GSC 9405.598 (Tyho-2 magnitude V = 11:63  0:13, B   V = +1:15 
0:31), whose onstany during the run was onrmed using the hek star GSC 9405.1400
(Tyho-2 magnitude V = 12:11 0:18). The light urve shows two superhumps with an
amplitude of 0.15{0.20 mag. The period analysis was done using the Phase Dispersion
Minimization (PDM) method (Stellingwerf 1978). The resultant theta diagram is shown
in Figure 2. The best superhump period is determined as 0:0839  0:0020 d. However,
the apparently hanging amplitude of superhumps may have slightly aeted the result
of the analysis.
The CCD observation during the 1998 September outburst has onrmed that RX
Cha is an SU UMa-type dwarf nova. The resultant superhump period of 0:
d
084 makes
RX Cha an SU UMa-type dwarf nova with a long orbital period (P
orb
). Astrometry using
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Figure 1. Light urve of RX Cha on 1998 September 16
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Figure 2. Periodogram of RX Cha
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Table 1: Outbursts of RX Cha
JD start peak magnitude duration (d)
2450831 14.5 |
2451066 14.4 > 8
2451544 14.4 > 8
2451982 14.3 > 9
80 GSC stars has yield the following aurate position (mean residual 0:
00
4): 10
h
36
m
26:
s
33,
 80
Æ
02
0
48:
00
2 (J2000.0). This onrms the identiation by Vogt and Bateson (1982), and
the inferred large outburst amplitude of > 6 mag.
Some of the long orbital period SU UMa-type dwarf novae, suh as YZ Cn and SS
UMi, tend to have a high outburst frequeny. The low number of deteted outbursts
(Table 1) learly suggests that outbursts are relatively rare in this system. All deteted
outbursts, exept the rst one, have long durations and are identied as superoutbursts.
The rst one was not well overed by observations, but the brightness may also suggest
a superoutburst. The superyle is thus  460 d, if the rst outburst is a normal one,
or its half,  230 d, if the rst outburst is a superoutburst. The lak of detetions of
denite normal outbursts between well-observed superoutbursts may have been a result
of the faintness of the objet, but is more likely to diretly reet the low number of
normal outbursts. Suh a low number ratio of (normal outbursts)/(superoutbursts) is a
ommon property in SU UMa-type dwarf novae with low outburst frequenies. However,
suh systems are known to be rare among long P
orb
systems. Only a few systems are
known to show similar properties: EF Peg (Matsumoto et al., in preparation), V725
Aql (Uemura et al. 2001) and DV UMa (e.g. Nogami et al. 2001). Sine these systems
play an important role in understanding the evolution of dwarf novae, and the origin of
mass-transfer, further detailed observations of RX Cha are highly enouraged.
This work was done as a part of VSNET Collaboration (http://www.kusastro.kyoto-
u.a.jp/vsnet/).
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V363 Lyr (= S 9653) is a dwarf nova disovered by Homeister (1967). Although the
report by Homeister (1967) suggested relatively frequent outbursts, only a few studies
have been made sine the disovery. Galkina and Shugarov (1985) studied the vari-
able photographially, and generally onrmed the high outburst frequeny suggested by
Homeister (1967). However, the lak of dense overage and non-detetability at mini-
mum made exat haraterization of its outburst properties diÆult. We therefore made
systemati CCD runs to larify its outburst pattern.
The observations were done on 57 nights between 1995 Marh 19 and 1996 September
5, using a CCD amera (Thomson TH 7882, 576  384 pixels, on-hip 2  2 binning
adopted) attahed to the Cassegrain fous of the 60-m reetor (foal length = 4:8 m)
at Ouda Station, Kyoto University (Ohtani et al. 1992). An interferene lter was used
whih had been designed to reprodue the Johnson V band. The exposure time was
60{180 s, depending on the brightness of the objet. The frames were rst orreted for
standard de-biasing and at elding, and were then proessed by a miroomputer-based
PSF photometry pakage developed by one of the authors (TK). The magnitudes were
determined relative to GSC 3128.123 (V = 14:26, VSNET hart), whose onstany during
the run was onrmed using GSC 3128.751. Baryentri orretions were applied to the
observed times before the following analysis. A total of 604 useful frames were obtained.
Sine most of observations are nightly snapshots, the log of observations is omitted.
Figure 1 shows the overall light urve of V363 Lyr. The high frequeny of outbursts
and the high outburst duty yle is already apparent. The observed brightest maximum
and faintest minimum was V = 15:83 and V = 19:5 0:2, respetively. The maximum is
in good agreement with the GCVS value (15:
m
7), but the minimum an beome slightly
fainter than was previously thought (18:
m
6).
Figure 2 shows a typial, and the best observed, outburst of V363 Lyr, whih ourred
in 1995 July{August. The almost symmetrial rise and fade are rather unusual for a dwarf
nova. Table 1 lists the observed date of maxima.
The shortest interval between outbursts was 22 d, whih is in good agreement with
the interval observed in Homeister (1967) and Galkina and Shugarov (1985). Although
there is an ambiguity of yle ounts between JD 2449972 and 2450292, all the observed
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Figure 1. Overall light urve of V363 Lyr
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Table 1: Outbursts of V363 Lyr
JD (maximum) magnitude
2449796 16.12
2449843 15.92
2449932 16.01
2449972 16.18
2450292 15.83
2450314 15.96
maxima are well represented by JD
max
= 2449799:7 + 21:446 E with jO   Cj < 4 d. A
light urve folded by this period is shown in Figure 3. This gure shows that the outburst
pattern is relatively stable for a long time. The existene of a number of sattered points
deviating from the general trend shows intrinsi variation from the semi-regular outburst
pattern.
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Figure 3. Light urve of V363 Lyr folded by P = 21:
d
446
Suh a stable light urve is rather unusual for a dwarf nova. However, spetrosopi
observation by Liu et al. (1999) onrmed the dwarf nova-type nature of the objet. The
objet may be a system with high mass-transfer rate, showing regular outbursts and a
slow rise to outburst. Short-term variability was searhed for on 1995 Marh 20, August
1{3 and 1996 July 27 (around maximum), and 1995 July 25{28 (near minimum), but the
searh did not yield a rm periodiity. A sample of time-series observations (1996 July
27) is shown in Figure 4, whih did not reveal large-amplitude osillations.
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Figure 4. Light urve of V363 Lyr on 1996 July 27
The authors are grateful to Mr. Ishida for helping the observation.
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ER UMa stars are a small subgroup of SU UMa-type dwarf novae, whih have extremely
short superyles (the interval between suessive superoutbursts) of 19{50 d (for a review,
see Kato et al. 1999). The shortest known superyles in \usual" SU UMa-type dwarf
novae had been 90{130 d (e.g. Table 1 in Nogami et al. 1997), until the disovery a short
superyle of 84:
d
7 in a normal SU UMa-type dwarf nova, SS UMi (Kato et al. 2000).
Although several SU UMa-type dwarf novae have been found to oasionally exhibit
short intervals between suessive superoutbursts, only few systems are known to have
intermediate outburst statistis between ER UMa stars and usual SU UMa-type dwarf
novae. The importane of these intermediate objets in understanding the nature of ER
UMa-type objets, and eventually the origin of mass-transfer in short-period atalysmi
variables, was desribed in Kato et al. (2000).
BF Ara is a dwarf nova having a range of variability 13.6{(16.0 p aording to the 4th
edition of the General Catalogue of Variable Stars. The star reeived attention by the
disovery of possible superhumps with an amplitude of 0:
m
25 by Bruh (1983). However,
the star has been largely negleted by researhers. Upon noting the possible presene of
a denite periodiity of ourrene of long, bright outbursts, we have seleted the star as
monitoring targets of VSNET Collaboration (http://www.kusastro.kyoto-u.a.jp/vsnet/).
Visual observations were done with 32-m (R.S.), 40-m (A.P.), 32-m (P.N.) and
32-m (B.M.) reetors. All observations were done using photoeletrially alibrated
V -magnitude omparison stars. The typial error of visual estimates was less than 0:
m
2,
whih does not aet the following disussion. The total number of observations between
1997 June 24 and 2001 May 3 was 372.
The overall light urve is presented in Figure 1. Eah lled square represents single es-
timates and `_' sign represents upper limits. The quasi-periodi ourrene of long, bright
outbursts and faint states assoiated with brief brightenings is learly demonstrated. The
behavior is very reminisent of that of SS UMi (Kato et al. 2000). Table 1 lists the epohs
of long, bright outbursts. Together with the nding by Bruh (1983), made at V = 14:2,
2 IBVS 5119
500 600 700 800 900 1000 1100 1200 1300
16
15
14
13
m
a
gn
itu
de
BF Ara
1400 1500 1600 1700 1800 1900 2000 2100
16
15
14
13
m
a
gn
itu
de
JD - 2450000
Figure 1. Light urve of BF Ara. Tiks represent epohs of superoutbursts listed in Table 1
Table 1: Superoutbursts of BF Ara
JD start peak magnitude duration (d)
2450722 13.8 > 10
2450890 14.0 > 11
2450980 14.1 13
2451055 14.0 17
2451229 13.8 > 7
2451301 14.3 17
2451465 13.9 19
2451640 14.0 > 11
2451724 14.2 > 14
2451812 13.9 > 9
2451975 14.2 17:
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whih is omparable to observed magnitudes of these outbursts, these outbursts are most
likely onsidered as superoutbursts of an SU UMa-type dwarf nova.
Noting that the intervals of these outbursts are lose to 83 d or its multiples, the
superyle was determined as 83:
d
4, by assuming the presene of missed superoutbursts
during the unobservable seasons. All observations are well expressed by this representative
superyle; Figure 2 presents a folded light urve by this period. Partly beause of faint
outbursts being lose to the detetion limit, and possibly beause of slight yle-to-yle
variation, the yle length of normal outbursts (between superoutbursts) is slightly harder
to detet than in SS UMi (Kato et al. 2000).
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Figure 2. The 83.4-d superyle of BF Ara. Upper limits are omitted for simpliity
The present observation suggests that BF Ara is a twin of SS UMi in its outburst
pattern. The suggested superhump period slightly longer than  2 hr (Bruh 1983)
is, however, signiantly longer than that of SS UMi (Chen et al. 1991; Kato et al.
1998), but is lose to that of YZ Cn, as originally suggested by Bruh (1983). Sine
YZ Cn is another ative SU UMa-type dwarf nova, although its superyle exeeds 100
d, the similarity is not surprising. Detailed observations to determine the superhump
harateristis of BF Ara are strongly enouraged.
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CR Boo is the prototype of the helium dwarf novae (for a review of helium atalysmi
variables, or AM CVn stars, see Warner 1995), whih show very frequent outbursts and
superoutbursts. The haraters of outbursts in CR Boo is regarded as equivalent to ER
UMa stars (for a review, see Kato et al. 1999) in hydrogen-rih atalysmi variables.
Kato et al. (2000) showed that the overall light behavior of CR Boo is well represented
by a superyle (the reurrene time of superoutbursts) of 46:
d
3. The shortness of the
superyle qualies CR Boo as a helium ounterpart to hydrogen-rih ER UMa stars
(Kato et al. 2000). The observed properties are in good agreement with the theoretial
light urve (Tsugawa and Osaki 1997).
During the extensive observing ampaign by the VSNET Collaboration
(http://www.kusastro.kyoto-u.a.jp/vsnet/), we notied a signiant hange in the out-
burst pattern in CR Boo. Figure 1 shows the light urves drawn from visual observations.
The observations used omparison stars alibrated in the V -band, and the typial error of
a single estimate is  0:
m
2, whih will not aet the following disussion. There is already
evident yli variations with a period remarkably shorter than previously reported.
Figure 2 shows the result of period analysis, using the Phase Dispersion Minimization
(PDM) method (Stellingwerf 1978). The best period is 14:
d
7, whih is remarkably shorter
than the 46:
d
3 period. Figure 3 shows the folded light urve by this period. The light
urve learly shows the slowly delining plateau portion between phase 0.0 and 0.6, and a
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faint state between 0.6 and 0.8. The linear deline observed in the setion of the outburst
between phase 0.0 and 0.6 losely resembles superoutburst plateau observed in other ER
UMa stars and helium ER UMa stars. Thus we have found a seond superyle in CR
Boo, with an extremely high superoutburst duty yle of 0.6.
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Figure 3. Folded light urve of CR Boo
Among hydrogen-rih ER UMa stars, RZ LMi (Robertson et al. 1995; Nogami et al.
1995) and DI UMa (Kato et al. 1996) have extremely short superyles of 19{25 d. They
are sometimes alled RZ LMi stars, beause of their peuliar haraters. In hydrogen-rih
systems, suh a short superyle annot be explained by simply inreasing the mass-
transfer rate from the seondary star. Osaki (1995) proposed that a low tidal torque by
the seondary is responsible for suh short superyles. It is not yet lear whether the
same argument applies in helium ER UMa stars. If the newly disovered superyle is
explained by a temporary inrease of mass-transfer rate, this would provide an evidene of
hanging mass-transfer rates in helium ER UMa stars. Otherwise, the present detetion
of a new superyle would provide the rst evidene of an alternation between usual ER
UMa-state and peuliar RZ LMi-state in the same system.
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UZ Tau is a well-known lassial T Tau star whih is onsidered to be surrounded by
a irumstellar disk (e.g. Ghez et al. 1994). The objet is also a famous multiple system,
omposed of a visual binary system UZ Tau E and UZ Tau W, whih are known to be
spetrosopi and spekle binaries, respetively (Jensen et al. 1996; Mathieu et al. 1996).
The objet is also onsidered as a member of EXORs, or sub-FUORs (Herbig 1989),
whih show oasional outbursts lasting  100 d. More reently, one of EXORs, V1143
Ori, showed a short-term rise and fall with a time-sale of an order of magnitude shorter
than those of the historially known outbursts of EXORs (Baba et al. 2001). We seleted
UZ Tau as one of our long-term monitoring projet of EXORs.
The observations were done on 33 nights between 1996 November 14 and 1997 Deem-
ber 25, using a CCD amera (Thomson TH 7882, 576 384 pixels, on-hip 2 2 binning
adopted) attahed to the Cassegrain fous of the 60-m reetor (foal length = 4:8 m)
at Ouda Station, Kyoto University (Ohtani et al. 1992). An interferene lter was used
whih had been designed to reprodue the Johnson V band. The exposure time was
20{30 s, depending on the transpareny. The frames were rst orreted for standard
de-biasing and at elding, and were then proessed by a miroomputer-based aperture
photometry pakage developed by one of the authors (TK). UZ Tau is known to be a
very lose double (the fainter omponent has a B magnitude of 15.16, and a spetral
type of M4Ve), but the present photometry was done for the ombined light, sine the
separation of the omponents was impossible. The magnitudes were determined relative
to GSC 1833.587 (V = 13:74), whose onstany during the run was onrmed using GSC
1833.381 (V = 13:80). The magnitudes of omparison and hek stars were determined
using HIP 21134 (V = 9:74, B   V = +0:57). Table 1 lists the log of observations,
together with nightly averaged magnitudes.
The light urve is shown in Figure 1. In average, the objet was  0:
m
5 brighter in 1996
than in 1997, whih suggests that UZ Tau experiened an ative phase in 1996. The most
remarkable phenomenon was a are peaking on JD 2450432. Figure 2 shows the enlarged
light urve of the are. The rise of  0:
m
6 took less than two days, and the overall time
sale of the event was  10 d. Although the amplitude of the are ( 1:
m
0) is smaller
than those of other small outbursts in EXORs, the time sale of the event is omparable
to the \rapid" are observed in V1143 Ori (Baba et al. 2001). The presene of suh rapid
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Table 1: Nightly averaged magnitudes of UZ Tau
mid-JD
a
mean mag
b
error

N
d
50402.182  1.136 0.080 3
50404.060  1.216 0.019 3
50407.215  0.974 0.004 5
50427.101  1.202 0.006 5
50429.090  1.128 0.007 5
50432.144  1.627 0.013 5
50438.160  1.588 0.007 3
50439.023  1.245 0.020 3
50441.012  1.184 0.042 3
50442.028  1.111 0.039 3
50445.065  1.066 0.010 5
50448.058  0.815 0.008 5
50448.999  1.201 0.009 3
50449.940  1.136 0.029 3
50451.000  1.512 0.034 3
50452.019  1.710 0.075 7
50452.944  1.631 0.011 5
50455.085  0.841 0.072 5
50457.032  0.824 0.011 3
50461.087  0.984 0.006 3
50462.080  0.953 0.019 3
50464.117  0.735 0.010 3
50468.890  0.973 0.011 5
50507.949  0.525 0.016 5
50509.024  0.554 0.007 5
50512.976  0.459 0.006 5
50515.956  0.738 0.005 5
50518.958  0.636 0.007 5
50672.298  0.472 0.029 2
50675.288  0.577 0.029 3
50676.292  0.792 0.011 3
50677.272  0.581 0.015 3
50808.103  1.078 0.019 3
a
JD  2400000
b
Magnitude relative to GSC 1833.587 (V = 13:74)

Standard error of nightly average
d
Number of frames
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Figure 1. Overall light urve of UZ Tau
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Figure 2. Flare (outburst) of UZ Tau
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variation is diÆult to explain by the visous aretion in the protostellar disk. This may
be another evidene of magnetially ontrolled aretion supposed in EXOR stars.
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OBSERVATION OF SUPERHUMPS IN IR Gem
KATO, TAICHI
Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkatokusastro.kyoto-u.a.jp
IR Gem is a well-known SU UMa-type dwarf nova. However, little observation of
superhumps has been reported sine the identiation as an SU UMa-type dwarf nova
(Szkody et al. 1984). We observed this star during its 1991 Marh superoutburst.
The observations were done on two suessive nights, 1991 Marh 18 and 19, using
a CCD amera (Thomson TH 7882, 576  384 pixels, on-hip 3  3 binning adopted)
attahed to the Cassegrain fous of the 60-m reetor (foal length = 4:8 m) at Ouda
Station, Kyoto University (Ohtani et al. 1992). An interferene lter was used whih
had been designed to reprodue the I

band. The exposure time was 10 s. The frames
were rst orreted for standard de-biasing and at elding, and were then proessed
by a miroomputer-based aperture photometry pakage developed by the author. The
magnitudes of the objet were determined relative to GSC 1905.753 (GSC magnitude
11.07), whose onstany during the run was onrmed using the hek star USNO A1.0-
1125.04589035. Baryentri orretions to observed times were applied before the fol-
lowing analysis. Table 1 lists the log of observations, together with nightly averaged
magnitudes.
Figure 1 shows the resultant light urve. Superhumps are prominently seen. After
removing the trend of deline, we applied Phase Dispersion Minimization (PDM) method
(Stellingwerf 1978). The resultant theta diagram is shown in Figure 2. The result generally
onrms the superhump period of 0:
d
07076 reported by Szkody et al. (1984). The best
period determined from our data is 0:070940:00006 d, whih is slightly longer than that
by Szkody et al. (1984). By taking the orbital period of 0:
d
0684 (Feinswog et al. 1988), the
frational superhump exess is 3.7%. The most remarkable dierene of superhumps from
those observed by Szkody et al. (1984) is the lear presene of seondary superhumps,
i.e. bump-like feature on the fading branh of superhumps. The feature was markedly
seen on 1991 Mar 18, but beame less lear on the subsequent night. This feature was
disussed by Udalski (1990) on SU UMa itself. Udalski (1990) proposed that this feature
may arise from a ooler omponent of the disk, but the nature is not still well understood.
The appearane of seondary superhumps in I

band light urve may be onsistent with
Udalski's (1990) hypothesis.
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Figure 1. Light urve of the 1991 Marh superoutburst of IR Gem
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Table 1: Log of observations
start
a
end
a
mean mag
b
error

N
d
48333.932 48334.084 2.234 0.002 760
48334.936 48335.115 2.420 0.002 816
a
BJD  2400000
b
Magnitude relative to GSC 1905.753

Standard error of nightly average
d
Number of frames
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OUTBURST PHOTOMETRY OF TmzV34
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TmzV34 is a variable star disovered by Takamizawa (1998). The J2000.0 oordi-
nates are 09
h
15
m
51:
s
69, +09
Æ
00
0
49:
00
9. Although Takamizawa's initial observations sug-
gested rather irregular variations, a notieable brightening to 13:
m
1 was reored on lms
taken on 1994 November 30. The star was also likely identied with the ROSAT soure
1RXS J091552.3+090056 = RX J0915.8+0900, whih led to a possible lassiation as
a atalysmi variable. The ROSAT soure was independently identied with the same
star through the Hamburg/RASS Optial Identiations (Bade et al. 1998). The star
was also reorded bright (V = 12:99) in GSC, whih made the dwarf nova-type variabil-
ity likely. Sine then, the star has been monitored as a part of VSNET Collaboration
(http://www.kusastro.kyoto-u.a.jp/vsnet/). The rst outburst sine the disovery was
deteted by T. Watanabe (Watanabe and Kato 1999) at visual magnitude 13.6 on 1999
April 8, whih made the seure identiation of the variable as a dwarf nova. This out-
burst, however, was not fully followed beause of unfavorable observing ondition.
The next outburst detetion was made by one of the authors (P. Shmeer), who ob-
served the objet using the Iowa Roboti Observatory (IRO) 0.5-m telesope and an AP-8
CCD, and found it slowly brightening from unltered CCD magnitude of 15.4 on 2000
February 3.444 UT to 14.2 on February 8.319 UT (Shmeer 2000). Upon this detetion, we
started time-resolved CCD photometry. The CCD observations at Kyoto University were
done using an unltered ST-7 amera attahed to the Meade 25-m Shmidt-Cassegrain
telesope. The exposure time was 30 s. The images were dark-subtrated, at-elded,
and analyzed using the Java
TM
-based aperture photometry pakage developed by one of
the authors (TK). The CCD observations at Conder Brow Observatory were done using
an SXL8 CCD attahed to a 33-m reetor. The exposure time was 45 s. The Ky-
oto and Conder Brow observations used dierent omparison stars, GSC 819.542 (GSC
magnitude 13.07) and GSC 819.281 (GSC magnitude 13.41), respetively, beause of the
dierent eld-of-view of the images. We therefore treat these observations separately.
Baryentri orretions were applied to the observed times before the following analysis.
Table 1 lists the log of observations, together with nightly averaged magnitudes. Table 2
lists the snapshot observations by P. Shmeer.
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Table 1: Log of time-series observations of TmzV34
start
a
end
a
mean mag
b
error

N
d
Observatory
51584.228 51584.296 0.234 0.014 82 Kyoto
51585.195 51585.335 0.611 0.012 221 Kyoto
51585.388 51585.517 0.320 0.006 168 Conder Brow (CB)
a
BJD  2400000
b
Magnitude relative to GSC 819.542 (Kyoto) or GSC 819.281 (CB)

Standard error of nightly average
d
Number of frames
Table 2: Snapshot observations of TmzV34
BJD  2400000 unltered CCD mag
51577.949 15.4
51578.797 15.2
51579.824 15.1
51581.938 14.4
51582.824 14.2
51584.811 14.0
4.2 4.25 4.3
1.5
1
.5
0
2000 Feb. 9
5.2 5.25 5.3
2000 Feb. 10
BJD - 2451580
R
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at
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M
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Figure 1. Light urves of Kyoto Observations. The relatively large satter was due to passing louds
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Figure 2. Light urves of Conder Brow Observations
Figures 1 and 2 show the result of Kyoto and Conder Brow Observations, respetively.
The Kyoto observations show only slow fading, and the fading almost stopped in the Con-
der Brow Observations. No apparent superhumps were deteted. The Kyoto observations
having been aeted by louds, the Conder Brow observations (Figure 2) more adequately
represent the absene of regular superhump-type osillations. These observations qualies
TmzV34 as an SS Cyg-type (UGSS in GCVS) dwarf nova. The slow rising at an almost
onstant rate of 0.22 mag d
 1
(as alulated from Table 2) also supports the SS Cyg-type
lassiation. The low outburst amplitude and the slow rise make TmzV34 as a good
andidate for a dwarf nova with a long orbital period.
The authors are grateful to VSNET members for providing visual observations overing
years. P. Shmeer's observations were made with the Iowa Roboti Observatory, and he
wishes to thank Robert Mutel and his students. Part of this work is supported by a
Researh Fellowship of the Japan Soiety for the Promotion of Siene for Young Sientists
(MU).
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OUTBURSTS OF CG Dra
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CG Dra is a faint dwarf nova disovered by Homeister (1966). He reported frequent
ourrene of outbursts and a small outburst amplitude. Bruh et al. (1987) observed
this objet on eight nights and found one outburst. Cannon Smith et al. (1997) obtained
spetra and deteted the feature of a K-type seondary. Bruh et al. (1997) found spetral
type of K5  2 for the seondary. Bruh et al. (1997) also deteted variations in the
observed radial veloities of Balmer emission lines. From these variations, they suggested
a possible orbital period of 0:
d
1893 or 0:
d
2343. However, they argued that the spetral type
of K5 2 orresponds to a longer orbital period of  0:
d
27. Bruh et al. (1997) also found
inonsistenies between the radial veloities of emission lines and the absorption features,
whih they attributed to the seondary. These inonsistenies suggest that either the
anonial model is wrong, or the objet is a peuliar system.
The observations were done on six nights between 1996 May 6 and July 29, using a CCD
amera (Thomson TH 7882, 576 384 pixels, on-hip 2 2 binning adopted) attahed to
the Cassegrain fous of the 60-m reetor (foal length = 4:8 m) at Ouda Station, Kyoto
University (Ohtani et al. 1992). An interferene lter was used whih had been designed
to reprodue the Johnson V band. The exposure time was 60{120 s depending on the
brightness of the objet. The frames were rst orreted for standard de-biasing and at
elding, and were then proessed by a miroomputer-based PSF photometry pakage
developed by one of the authors (TK). The magnitudes were determined relative to GSC
3920.1216 (GSC magnitude 13.12), whose onstany during the run was onrmed using
the hek star GSC 3920.954 (GSC magnitude 14.67). Table 1 lists the log of observations,
together with nightly averaged magnitudes. The overall light urve is shown in Figure 1.
Two outbursts were observed, both on their fading stages. The high frequeny of
outbursts is also inferred from this observation. The outburst yle length is shorter than
82 d. Both outbursts faded very slowly. The rst outburst showed a linear deline at a
rate of 0.14 mag d
 1
. The seond outburst showed a slightly varying deline rate, and
its nominal average was 0.31 mag d
 1
. Although the data points are few to aurately
determine the typial deline rate of this objet, the values on the both oasions are
remarkably smaller than deline rates in other dwarf novae (f. Warner 1995). This is
onsistent with the spetrosopi evidene that CG Dra shows a large ontribution from
the seondary, suggesting a long orbital period. Sine DX And (Kato and Nogami 2001),
having an orbital period of 0:
d
4405, showed a rate of deline of 0.35 mag d
 1
, Bailey's
relation (f. Szkody and Mattei 1984; Warner 1995) suggests an even longer period for
2 IBVS 5124
Table 1: Nightly averaged magnitudes of CG Dra
mid-JD
a
mean mag
b
error

N
d
mid-JD mean mag error N
50210.181 2.532 0.059 5 50292.042 3.064 0.087 4
50213.266 2.917 0.059 3 50293.130 3.538 0.058 5
50218.291 3.634 0.140 3 50294.125 3.699 0.111 5
a
JD  2400000
b
Magnitude relative to GSC 3920.1216

Standard error of nightly average
d
Number of frames
CG Dra. From the photometri point of view, we support the longer orbital period
inferred from the spetrosopi lassiation of the seondary. The apparent periodiity
in the radial veloity variation, as already argued by Bruh et al. (1997), seems to more
reet something other than the orbital motion itself.
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Figure 1. Overall light urve of CG Dra
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CCD LIGHT CURVES OF ROTSE1 VARIABLES, X: GSC 2016:830 Boo,
GSC 2022:79 Boo, GSC 2020:736 Boo AND GSC 2020:873 Boo
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VAR 1
Name of the objet:
GSC 2016:830 = ROTSE1 J144726.56+224515.0
Equatorial oordinates: Equinox:
R.A.= 14
h
47
m
26.6
s
DEC.= +22
Æ
45
0
15
00
2000.0
Comparison star(s): GSC 2016:300
Chek star(s): GSC 2016:1146
VAR 2
Name of the objet:
GSC 2022:79 = ROTSE1 J145007.78+293858.9
Equatorial oordinates: Equinox:
R.A.= 14
h
50
m
07.8
s
DEC.= +29
Æ
38
0
59
00
2000.0
Comparison star(s): GSC 2022:287
Chek star(s): GSC 2022:219
VAR 3
Name of the objet:
GSC 2020:736 = ROTSE1 J145936.69+250244.9
Equatorial oordinates: Equinox:
R.A.= 14
h
59
m
36.7
s
DEC.= +25
Æ
02
0
45
00
2000.0
Comparison star(s): GSC 2020:947
Chek star(s): GSC 2020:902
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VAR 4
Name of the objet:
GSC 2020:873 = ROTSE1 J145954.54+255434.1
Equatorial oordinates: Equinox:
R.A.= 14
h
59
m
54.5
s
DEC.= +25
Æ
54
0
34
00
2000.0
Comparison star(s): GSC 2020:1232
Chek star(s): GSC 2020:659
Figure 1. CCD light urve (without lter) of
GSC 2016:830
Figure 2. CCD light urve (without lter) of
GSC 2022:79
Figure 3. CCD light urve (without lter) of
GSC 2020:736
Figure 4. CCD light urve (without lter) of
GSC 2020:873
Observatory and telesope:
Private observatory Shusselaher, Wald, 0.15-m refrator
Detetor: SBIG ST-7 CCD amera
IBVS 5125 3
Filter(s): None
Availability of the data:
Upon request from diethelmastro.unibas.h
Type of variability: EW
Remarks:
As a byprodut of the ROTSE1 CCD survey, a large number of new variables have
been disovered (Akerlof et al. 2000). In a series of papers, we report unltered
CCD observations for some of the lose binary systems (type EW) in the list of
Akerlof et al. (2000). This installment ontains information on four variables in
the onstellation Bootes. The four stars were observed with our CCD equipment
as mentioned above during 5 nights between JD 2451996 and JD 2452041. A total
of 162 CCD frames were measured of GSC 2016:830 (VAR 1), 170 frames of GSC
2022:79 (VAR 2), 156 frames of GSC 2020:736 (VAR 3) and 158 frames for GSC
2020:873 (VAR 4). Figures 1 through 4 show our observations folded with the
elements
GSC 2016:830: JD(min,hel) = 2452001:4032 + 0:361112 E;
GSC 2022:79: JD(min,hel) = 2451996:4139 + 0:301601 E;
GSC 2020:736: JD(min,hel) = 2452022:5272 + 0:384641 E;
GSC 2020:873: JD(min,hel) = 2451996:5840 + 0:376670 E.
These elements of variation are dedued from a linear t to the newly determined
normal minima from the ROTSE1 data (publiation in preparation) and the timings
of minima derived from our data given in Blattler (2001).
Aknowledgements:
This researh made use of the SIMBAD data base, operated at CDS, Strasbourg,
Frane.
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OBSERVATIONS OF NSV 03799 AND NSV 04612
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VAR 1
Name of the objet:
NSV 03799
Equatorial oordinates: Equinox:
R.A.= 07
h
54
m
20:
s
1 DEC.=  00
Æ
40
0
18
00
2000.0
Comparison star(s): GSC 4833.246
Chek star(s): GSC 4833.611
VAR 2
Name of the objet:
NSV 04612
Equatorial oordinates: Equinox:
R.A.= 09
h
45
m
22:
s
3 DEC.= 03
Æ
57
0
26
00
2000.0
Comparison star(s): GSC 239.137
Chek star(s): GSC 239.576
Observatory and telesope:
Observatorio del Departamento de Fsia de la Universidad de Extremadura, 0.4-m
f=4:5 Newtonian reetor
Detetor: Starlight Xpress CCD Camera (based in the hip SONY
ICX027BL 6:4 4:35 mm
2
, 500 256 pixels)
Filter(s): V (Kron{Cousins system)
Transformed to a standard system: No
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Figure 1. The V light urve obtained for NSV
03799. Delta magnitudes (variable minus om-
parison) are plotted versus Helioentri Julian
Date
Figure 2. The V light urve obtained for NSV
04612. Delta magnitudes (variable minus om-
parison) are plotted versus Helioentri Julian
Date
Availability of the data:
Upon request
Type of variability: SR
Remarks:
Fig. 1 shows the light urve of NSV 3799, obtained during thirteen nights spanning
a total of 40 days. The rst part of this light urve shows a slow and apparently
ontinuous variation in luminosity, and the last set of observations denote a rela-
tively onstany of brightness with small deviations. The shape of the light urve
of NSV 3799 and its spetral type M5 (Kukarkin et al. 1982), allow us to give a
preliminary lassiation as SRb variable, although a possible designation as a SR
star annot be disarded from the observations if it were a supergiant.
Fig. 2 shows the light urve of the variable NSV 4612, obtained on eight nights
spanning a total of 54 days. In this light urve a variation in luminosity of around
1 magnitude is observed. The brightness hanges are ontinuous and, furthermore,
it is possible that the light urve ould follow a sinusoidal shape, typial of SRa
stars, although the gap existing between HJD 2451295 and 2451320 does not allow
us to assure this assumption. Its spetral type M (Kukarkin et al. 1982) and the
shape of the light urve allow us to give a preliminary lassiation as an SRa or
SRb variable.
Aknowledgements:
This researh was supported by the Consejera de Eduaion, Cienia y Tenologa
(Junta de Extremadura) under projet IPR00A026.
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SHORT-TERM RADIO VARIABILITY OF CYGNUS X-1
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In this note we report high time resolution radio photometry of the high mass X-ray
binary and lassial blak hole andidate Cygnus X-1. The results presented here are
a by-produt of an observational program arried out several years ago. At that time,
our primary goal was to obtain high sensitivity images of the extended radio emission
around Cygnus X-1 (Mart et al. 1997). In addition to these results, the observed data
an provide a radio light urve of Cygnus X-1 with time resolution of a few minutes and
extending for several hours. The short-term variability of Cygnus X-1 remains pratially
unexplored at radio wavelengths. Therefore, we are ondent that the data presented in
this note will help improve this situation.
The radio ounterpart of Cygnus X-1 was originally disovered by Tananbaum et al.
(1972) and Hjellming (1973). At entimetri wavelengths, this soure has a rather stable
radio emission at the 10{20 mJy level with a very at spetral index (Fender et al. 2000).
The radio luminosity of the system displays a  30% amplitude modulation with the
orbital period of 5.6 d, together with a long-term modulation on time sales of 150 d
(Pooley et al. 1999). Here we study the Cygnus X-1 radio light urve with time resolution
muh higher than in most previous studies.
Our observations were arried out on 1996 April 11 (JD 2450185) with the interfer-
ometer Very Large Array (VLA) of the National Radio Astronomy Observatory (NRAO)
in New Mexio (USA). The array had its 27 antennas in its C onguration and oper-
ated at the wavelength of  = 6 m. In this onguration, the longest baselines extend
over 3.4 km equivalent to 57 k thus providing an angular resolution of about 4
00
. The
data were proessed using the AIPS pakage of NRAO following the ommon proedures
for onneted radio interferometry. The amplitudes of the visibilities were alibrated by
observing 1331+305 for a few minutes at the beginning of the run. The adopted ux
density at 6 m of this VLA primary alibrator is lose to 7.5 Jy. We also observed the
unresolved soure 2007+404, before and after eah of the Cygnus X-1 sans, to be used
as the phase alibrator. Cygnus X-1 was found to be bright enough to self-alibrate its
visibility data in phase using a simple point soure model. This step allows us to get rid
of most atmospheri phase instabilities. Our nal radio light urve has been produed
using the AIPS task DFTPL applied on the self-alibrated data. This task performs the
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Figure 1. Radio light urve of Cygnus X-1 at the wavelength of 6 m on 11 April 1996. The data
points have been averaged every 120 s. The soure has a variability amplitude of  30% on time sales
of one hour. The horizontal axis is labelled in International Atomi Time (IAT) whose dierene with
Universal Time in 1996 was lose to 30 s
diret Fourier transform of the measured visibilities as a funtion of time for an arbitrary
point in the sky, i.e., the Cygnus X-1 position in our ase. This Fourier transform is a
real quantity that gives the ux density of any point soure at that point. No signiant
nearby onfusing soures were present in the array eld of view, that is limited by the
beam of the individual antennas (FWHM  10
0
). In fat, Cygnus X-1 was the brightest
soure in the eld of view.
In Fig. 1, we present the nal radio light urve of Cygnus X-1 for several hours in 11
April 1996. The radio emission of the system is learly variable with several radio ares
in time sales of hours. The variability amplitude observed is lose to  30%. This is
remarkably similar to that exhibited by Cygnus X-1 during its X-ray ares, whih often
last from hours to days. The only X-ray overage of Cygnus X-1 simultaneous with our
radio data is that provided by the All Sky Monitor (ASM) on board the Rossi X-ray
Timing Explorer satellite posted on the web. Unfortunately, the ASM uxes are too
sare to hek if there is any orrelation or anti-orrelation between radio and X-ray
variability at this time resolution.
The plot in Fig. 1 also suggests a possible reurrene period of the radio ares lose
to 1 h. These aring events are also reminisent of the radio and infrared osillations
observed in the miroquasar GRS 1915+105 (see e.g. Mirabel et al. 1998). These events
are interpreted in terms of repeated ejetions of pairs of relativisti synhrotron emitting
plasmons every half an hour or so. It is thus very likely that we are seeing the same
phenomenon in Cygnus X-1. The rise time of an individual are is about 20 minutes with
an amplitude of  5 mJy. From light travel time arguments, this implies an upper limit
of 3:610
13
m (2.4 AU) for the size of the radio emitting region. At a distane of 2.5 kp
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and assuming a at spetral index, the orresponding brightness temperature is  410
8
K, i.e., onsistent with non-thermal synhrotron emission. Further onurrent radio and
X-ray observations with high time resolution are required to better larify the tentative
suggestions of this paper. The hypothesis of repeated ejetion of synhrotron plasmons
will be tested in the future, when the very sensitive Expanded Very Large Array (EVLA)
beomes available.
Aknowledgements: JM aknowledges partial support by DGICYT (PB97-0903)
and by Junta de Andalua (Spain). The National Radio Astronomy Observatory is a
faility of the National Siene Foundation operated under ooperative agreement by
Assoiated Universities, In. We also thank S. Chaty (Open University, UK) for valuable
disussions on this work.
Referenes:
Fender, R.P., Pooley, G.G., Durouhoux, P., Tilanus, R.P.J., Broksopp, C., 2000, MN-
RAS, 312, 853
Hjellming, R.M., 1973, ApJ, 182, L29
Mart, J., Mirabel, I.F., Rodrguez, L.F., Paredes, J.M., 1997, VA, 41, 33
Mirabel, I.F., Dhawan, V., Chaty, S., Rodrguez, L.F., et al., 1998, A&A, 330, L9
Pooley, G.G., Fender, R.P., Broksopp, C., 1999, MNRAS, 302, 1L
Tananbaum, H., Gursky, H., Kellogg, E., Giaoni, R., Jones, C., 1972, ApJ, 177, L5
COMMISSIONS 27 AND 42 OF THE IAU
INFORMATION BULLETIN ON VARIABLE STARS
Number 5128
Konkoly Observatory
Budapest
22 June 2001
HU ISSN 0374 { 0676
SUPERHUMP IN NOVEMBER 2000 SUPEROUTBURST OF TY PISCIUM
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The SU UMa type dwarf nova TY Ps was found in bright state on 28 Nov 2000 by J.
Ripero (vsnet-ampaign 545:
http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/vsnet-ampaign/msg00545.html
and vsnet-superoutburst 66:
http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/vsnet-superoutburst/msg00066.html).
It was then observed photometrially using small telesopes equipped with V lter, whih
resembles Johnson V lter and ooled CCD amera in three sites:
1. Kyoto University on Otober 30, 2000, using 25-m Shmidt{Cassegrain, with ST-7
CCD amera.
2. Ouda Station, Kyoto University, on November 1, 2000, using 60-m Cassegrain with
PixelVision amera (SITe SI004AB, Cryo Tiger-ooled) and R lter.
3. Gunma Astronomial Observatory on November 3, 2000, using 25-m Newtonian
with ooled Bitran 11 CCD amera and V lter.
The exposure time was 30 seonds in Kyoto and Ouda, and around 25 to 40 seonds
in GAO observation depending on the altitude of the objet. Ouda data were redued
using IRAF APPHOT pakage. To orret for the readout noise, the objet frames were
subtrated by bias frames and for at elding we used twilight frames. GAO and Kyoto
data were redued by Java
TM
-based aperture photometry pakage developed by one of
the author (TK). The readout and thermal noise was removed by dark frame subtration
and at elding was done using twilight frames.
Due to unstable weather ondition, some of the Kyoto and Ouda data has to be
rejeted. The riterion for the rejetion was one of the following onditions: (1) the ount
of the omparison star drop to less than 25% of the average ount or (2) the ount is more
than 25% of average ount but dropped suddenly more than 25% of those in the previous
frame. Figure 1 shows the resulting light urve, the ordinate is the magnitude of the star
relative to a omparison star. The omparison star used for dierential photometry in
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Figure 1. Light urves of TY Ps obtained at (a) Kyoto, (b) Ouda, and () Gunma
Ouda data is a 12:
m
36 star GSC 2296.1010, GAO and Kyoto data is a 12:
m
49 star GSC
2296.1213.
The trend of the data from eah site was removed using straight-line tting. The three
sets of data were then ombined to form one data set. Similar trend removal proedure
was applied one again to the ombined data to remove the inuene of observational
environment dierene. The nal ombined and orreted data were then analyzed using
Phase Dispersion Minimization method (Stellingwerf, 1978), whih was implemented into
PDMWIN 3.0 omputer program wrote by Widjaja (1996). The resulting  diagram is
presented in Figure 2.
From Figure 2 we an estimate the most probable period, that is about 102 minutes.
To get a more preise period determination we took part of Figure 2 that is the valley
around 102 minutes period and t it to a paraboli urve. The minimum of the parabola
ours at the trial period 0.0708 day or 101.9 minute. Using this value we onstrut the
folded light urve and present in Figure 3. This graph shows a usual superhump light
urve, that is a steeper brightening followed by slower dimming.
We used full width half maximum of the deepest valley of the  diagram as the error
of the period determination. Then the estimated error of the superhump period found is
0.4 minutes.
In this work we ould onrm and rene previous superhump period estimation of TY
Ps quoted by Szkody and Feinswog (1988). Despite unfavorable weather in two obser-
vation site, the period determination was relatively aurate. This is the onsequene
of long time overing (4 days) so that slight hange in trial period will ause signiant
dierene in  (see Figure 2). Therefore long time overing is reommended for aurate
determination of superhump period, provided there is no phase hange between observa-
tions. Realling the 98.4 minutes orbital period found by Thorstensen et al. (1996), this
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Figure 2.  diagram of the period analysis of the ombined data
Figure 3. Folded urve of the ombined data
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superhump period is 3.6% longer than the orbital period whih is quite normal for SU
UMa type dwarf novae.
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THE FIRST GROUND-BASED PHOTOMETRIC
OBSERVATIONS OF V397 CEPHEI
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Name of the objet:
V397 Cep = BD +72
Æ
1136 = HIP 270 = HD 225093
Equatorial oordinates: Equinox:
R.A.= 00
h
03
m
24:
s
01 DEC.= +73
Æ
10
0
28:
00
2 2000
Observatory and telesope:
T

UB
_
ITAK National Observatory, 40-m Cassegrain telesope
Detetor: Hamamatsu, R 4457 (PMT)
Filter(s): Johnson U , B and V
Comparison star(s): BD +72
Æ
1135 = HIP 128
Chek star(s): BD +72
Æ
12 = HD 1176
Transformed to a standard system: No
Availability of the data:
Upon request
Type of variability: EA
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Figure 1. U , B and V light, and U  B and B   V olor urves of V397 Cep. The olor urves do not
seem to have any variation
Remarks:
The variability of V397 Cep was disovered by HIPPARCOS (ESA, 1997). The
photometri observations of the system by HIPPARCOS show an Algol type light
urve with an amplitude of 0:
m
418. The visual magnitude of the system varies
between 7:
m
393 and 7:
m
811. The mean orbital period derived from the best HIP-
PARCOS light urve t is 2:
d
08684 and the epoh of minimum light is given as HJD
2448501.1800 (ESA, 1997). The spetral type of the system is given as A2. The
rst ground-based photometri observations were made over 11 nights during 2000
observing season at the T

UB
_
ITAK (Sienti and Tehnial Researh Counil of
Turkey) National Observatory. The light and olor urves, whih were obtained by
these observations, are given in Figure 1. New light urves show that the seondary
minimum learly lies not at the phase of 0.5 as usually expeted, but shifted to the
phase of 0.573. The asymmetry and duration of both minima are quite dierent.
Therefore, the orbit of the binary should be quite eentri and the system should
be a good andidate for elipsing binaries with apsidal motion. Further observations
of the system are needed in nding the apsidal motion parameters.
A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work was supported by Canakkale Onsekiz Mart University Resear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GSC 4431 1446, A NEW RED VARIABLE IN DRACO
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Name of the objet:
GSC 4431 1446
Equatorial oordinates: Equinox:
R.A.= 19
h
06
m
52:
s
7 DEC.= +68
Æ
26
0
26:
00
2 2000.0
Observatory and telesope:
L'Estelot Observatory 0.31-m Newtonian telesope;
Mollerussa 0.26-m Shmidt{Cassegrain telesope
Detetor: CCD
Filter(s): V
Figure 1. Observations from l'Estelot Observatory in 1996
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Figure 2. Observations from Mollerussa in 1999
Availability of the data:
Upon request
Type of variability: SR
Comparison star(s): GSC 4431 386 = TYC 4431 00386 1
Transformed to a standard system: No
Remarks:
The variability of GSC 4431 1446 was disovered from l'Estelot Observatory (Fig-
ure 1) while photometrially monitoring NSV011766 (Garia-Melendo and Nomen-
Torres, 2000). CCD frames taken in the BV R

I

bands showed that this star is a
red objet. To obtain more information about its behaviour, GSC 4431 1446 was
observed from Mollerussa in 1999 (Figure 2). This additional set of data showed
that it is a low amplitude red variable. If the V magnitude of the omparison star
omputed from Tyho photometri data is taken into aount (ESA 1997), our pho-
tometri measurements indiate a 0.34 V magnitude variation between 11:
m
02 and
11:
m
36. Nevertheless, due to its redness, olour transformations should be applied
after performing multiband standard photometry to obtain more reliable standard
magnitudes. After performing a preliminary period analysis strong peaks around
57 and 60 days were found in the periodograms. This result is somewhat uner-
tain beause the observing time intervals are too short to obtain the true pulsation
period for this star.
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OPTICAL MONITORING OF THE X-RAY SOURCE
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QR And was identied as an optial ounterpart of the supersoft X-ray soure RX
J0019.8+2156 by Beuermann et al. (1995). It is a lose elipsing binary with the orbital
period of 15.85 hours. QR And displays both a ompliated orbital photometri mod-
ulation with an amplitude of about 0.5 mag and long-term variations by up to 2 mag
(Greiner and Wenzel 1995, Will and Barwig 1996). In addition, rapid utuations on the
time sale of an hour are superposed on the orbital modulation (e.g. Meyer-Hofmeister
et al. 1998). The properties of QR And are ommonly understood in terms of the model
for the supersoft X-ray soures by van den Heuvel et al. (1992) whih supposes a steady-
state thermonulear burning of the areted matter on the surfae of the white dwarf in
a binary. A large part of the luminosity in the optial region is due to irradiation of the
disk and the ompanion star by the white dwarf. The optial ativity was interpreted in
terms of variations of the aretion disk with a high rim (Meyer-Hofmeister et al. 1997).
QR And has been monitored in the framework of the observational ampaign of the
MED

UZA group of the Variable Star Setion of CAS, started in 1998. Here we report
just the CCD observations in the V passband. They were obtained at Brno Observatory
with Newton 400/2250 mm, equipped with the CCD amera SBIG ST-7, and at Hrade
Kralove Observatory using Newton 250/1250 mm and CCD amera SBIG ST-5.
Series of densely spaed measurements, overing up to several hours, were seured in
most nights, the typial exposure time being 1 minute. The variable, the omparison star
and the hek star were plaed in the same image. The typial standard deviation of the
measurements is about 0.02 mag(V ). The omparison star was idential to that used by
Matsumoto (1996), having V = 13:01 0:01.
All CCD observations were folded with the orbital period aording to several ephemeri-
des. The ephemeris by Greiner and Wenzel (1995) whih was valid between the years
1955{1993 did not yield good result. The primary minimum of the folded CCD light urve
tended to our too late and did not oinide with phase 0.0. Although our observations
did not over the primary minimum ompletely this phase shift was well visible. On
the other hand, the ephemeris by Will and Barwig (1996). T (min: I) = 2448887:509 +
2 IBVS 5131
Figure 1. Orbital modulation of QR And in the V -lter over the years 1998{2001. The respetive runs
are resolved. The orbital ephemeris by Will and Barwig (1996) was used. See text for details
0:6604721E, yielded better agreement (Fig. 1). It an be seen that the primary minimum
of the folded light urve plausibly agrees with phase 0.0 now. Our observations therefore
speak in favour of shortening the orbital period, rst revealed by Will and Barwig (1996).
The satter of the folded light urve of QR And in Fig. 1 is appreiable and also
the shape of the modulation diers from the urves published previously. For example
the folded light urve by Matsumoto (1996; his Fig. 1), omposed of the data seured
during the year 1995, displays a higher brightness before phase 0.5 than after it. On the
ontrary, our observations form a urve whih is rather sattered within phases 0.2{0.7.
This dierene and satter are aused mainly by the long-term hanges, as an be seen
from a omparison of the ourses in the respetive nights; variations as large as 0.5 mag(V )
are apparent near phase 0.2 (Fig. 1). Notie the prominent variations of the rise from the
primary minimum. There is a learly apparent bump on egress at phase approx. 0.1 when
the level of out-elipse brightness is low. On the other hand, this feature is absent when
QR And is generally brighter. This phenomenon may be tentatively interpreted in terms
of variations of the prole of the elevated disk rim. The model by Meyer-Hofmeister et al.
(1998, their Figs. 2 and 3) shows that in priniple this bump may be produed if the rim
is less pronouned in a lower state. The height of the rim depends on the mass transfer
rate.
The amplitude of the orbital modulation in QR And over the interval overed by our
observations is omparable to that of the long-term hanges and it makes them less dis-
ernible. However, if we limit ourselves to the out-elipse observations and divide the
light urve into phase intervals then the long-term variations an better be assessed. Be-
ause the previous analyses revealed that the orbital light urve of QR And is asymmetri
(ingress into primary elipse is longer than egress (e.g. Will and Barwig 1996, Matsumoto
1996)) we will use the phases 0.1{0.8 only. The result is shown in Fig. 2 where eah point
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Figure 2. Long-term variations of QR And in the V -lter over the years 1998{2001. Only the
out-elipse data, divided into phase intervals, were used to suppress the inuene of the orbital
modulation. Eah point represents the mean brightness in eah bin in a given night. The error bars
denote the standard deviations. See text for details
represents the mean brightness in eah bin in a given night. Both the real hanges and
the observational noise ontribute to the standard deviation of eah bin, marked in Fig. 2.
It an be seen that QR And underwent an episode of a shallow low state; the rapid rise
from it an learly be resolved.
Aknowledgements: This researh has made use of NASA's Astrophysi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Abstrat Servie. The support by the projet ESA PRODEX INTEGRAL 14527 is a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toral grant 205/00/P013
of the Grant Ageny of the Czeh Republi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NSV 2544 Cam: A W UMa TYPE ECLIPSING BINARY
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NSV 2544 (= Zi402 = CSV 635 = GSC 4344.123;  = 05
h
43
m
05
s
, Æ = +68
Æ
40
0
07
00
[J2000℄) was rst noted as a variable star on the basis of visual observations by Yen-
dell (1894), suggesting long period nature of the objet. Bohme (1937) gives additional
photographi observations suggesting variability between 11.3 and 12.5 mag and an ap-
proximate period of 20 days with a note that not all observations an be folded with this
period. Mayall (1951a) announed an independent disovery of the same objet, whih
she later (Mayall 1951b) identied with a star now atalogized as GSC 4344.697. How-
ever, Jefremov (1963) examined 20 photographi plates and learly showed that the real
variable is another star (GSC 4344.123) with range 10.9 to 11.9 mag. Unfortunately, the
wrong identiation of Mayall (1951b) is still persisting in the literature. Close viinity
of NSV 2544 is shown in Figure 1.
NSV 2544 was hosen for visual monitoring on the basis of the PROSPEKTOR ata-
logue whih ontains elipsing binaries laking preise elements in the literature (Haltuf
2001). Using visual estimates of one of us (MH) arried out with a 15 m Dobsonian
telesope at his private observatory at Kolin, we preliminary onluded that NSV 2544 is
probably a  Lyr type elipsing binary.
We have done CCD photometry onduted by ML at Hrade Kralove observatory
using a 25 m telesope and SBIG ST-5 CCD amera, by PS at Niholas Copernius
Observatory (Brno) with a 40 m telesope employing SBIG ST-7 CCD amera and by
L

S at Valasske Mezir Observatory using an Astrokamera 120/540 mm (Carl Zeiss Jena)
and an SBIG ST-7 CCD amera, respetively. All observatories have used V band lters
from the same manufaturer, whih were proven to be losely mathed to the standard
Johnson one. Eah observatory have used dierent omparison stars, whih were found
onstant using nearby hek stars. Further observations were done visually by one of us
(OP) using a 25 m Dobsonian telesope at his private observatory at Brno. We obtained
a total of 1183 CCD frames of NSV 2544. All data are available upon request.
From our CCD observations we onlude that NSV 2544 really is GSC 4344.123 and
either a  Lyr or a W UMa type elipsing binary. Depth of primary minima is 0.63 mag
and depth of seondary minima 0.44 mag in V band. We were also able to derive 13 times
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Figure 1. Close viinity of NSV 2544 based on the GSC atalogue showing also the former wrong
identiation. Coordinates are J2000
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Figure 2. Our phased CCD V band light urve of NSV 2544
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of minimum light seen in Table 1, whih were determined using Kwee and Van Woerden
method implemented in AVE (Barbera 2000). As seondary minima our almost exatly
at the phase 0.5, analysis of both primary and seondary minima yields to the following
ephemerides:
Min: I = HJD 2451975:6040 + 0:4341474E:
0:0006 0:0000043
The best observed primary minimum was hosen as the basi one. Errors of minima time
determination were treated as weights, error of 0.004
d
was attributed to all minima based
on visual observations. Our phased V band light urve is shown in Figure 2. The fat
that dierent omparison stars have been used at eah observatory have been eliminated
by empirial shifts of the zero points.
We have omputed a preliminary (due to the fat we have data only in V passband)
model of the binary using programme Nightfall (Wihmann 2000). The inlination angle
is i = (742)
Æ
and the lling fator of both omponents (1:060:02) suggests overontat
binary of the W UMa type. We haven't been able to nd any reasonable solution with
lling fator lower than 1.
Table 1: Minima timings of NSV 2544
Hel. JD Error Type O   C Observer Remarks
2451956.287 0.004 Min II 0.003 MH visual
2451965.394 0.003 Min II  0.007 L

S CCD, unertain
2451965.6204 0.0003 Min I 0.0018 ML CCD
2451968.4381 0.0007 Min II  0.0025 ML CCD
2451968.6559 0.0006 Min I  0.0017 ML CCD
2451971.4800 0.0006 Min II 0.0004 ML CCD
2451975.3873 0.0003 Min II 0.0005 ML CCD
2451975.6040 0.0006 Min I 0.0000 ML CCD, basi minimum
2451980.387 0.004 Min I 0.007 OP visual
2452000.352 0.004 Min I 0.002 OP visual
2452005.334 0.004 Min II  0.009 OP visual
2452024.4456 0.0002 Min II 0.0000 PS CCD
2452024.4466 0.0007 Min II 0.0011 ML CCD
A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VARIABILITY OF LUYTEN'S GM Sgr
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Name of the objet:
GM Sgr (Luyten's GM Sgr, in order to avoid onfusion with V4641 Sgr, whih had
been alled as GM Sgr)
Equatorial oordinates: Equinox:
R.A.= 18
h
19
m
21:
s
4 DEC.=  25
Æ
25
0
37
00
J2000.0
Observatory and telesope:
25-m Shmidt{Cassegrain telesope at Kyoto University
Detetor: ST-7 amera
Filter(s): None
Comparison star(s): GSC 6848.3882 (Tyho V = 9:30, B   V = +0:49)
Chek star(s): GSC 6848.3606
Transformed to a standard system: No
Availability of the data:
Upon request
Type of variability: M
Remarks:
We ontinued CCD photometry using the same instruments and photometri pro-
edures desribed in Kato and Uemura (1999). Observations were done on 112
nights between 1999 August 24 and 2001 June 11. The resulting light urve is
shown in Figure 1, whih learly shows long-period variation. Figure 2 shows the
folded light urve using the ephemeris JD(max) = 2451473 + 212 E. The gure
shows a typial light urve of a Mira-star, having a nearly sinusoidal light urve.
In onlusion, GM Sgr is a short-period Mira-type variable star with a period of
212 d.
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Figure 1. Light urve of GM Sgr
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Figure 2. Folded light urve of GM Sgr
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IDENTIFICATION OF KNOWN AND SUSPECTED
VARIABLES FROM THE ROTSE1 SURVEY
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ronos.be)
Akerlof et al. (2000) published a list of 1781 variables disovered by the ROTSE1
(Roboti Optial Transient Searh Experiment 1) survey. The omplete atalog is avail-
able through http://www.umih.edu/~rotse . By omparing the positions of these stars
with positions of known variable stars from the General Catalogue of Variable Stars
(GCVS) to within 28:
00
8, they identied about 10% of the stars on their list as known
variables. However, the preision of the positions of some stars in the GCVS is not better
than 1
0
. Therefore the identiation done with GCVS variables annot be omplete.
By visually inspeting omputer plots of the positions of the ROTSE1 stars against
stars from the GCVS and the New Catalogue of Variable Stars (NSV), and verifying
andidates with the type of variability and the magnitude and period if possible, 170
additional identiations were done whih are not registered in the Simbad database
(operated at CDS, Strasbourg, Frane, http://simbad.u-strasbg.fr/). The list is produed
in Table 1.
The GCVS stars may be up to 5
0
o the ROTSE1 positions. In fat, the ROTSE1
atalog provides a more aurate position for these stars than the GCVS. For some of
them, more preise positions have already been determined before in other papers. The
position given by Kinnunen and Ski (2000a) for IX Lyr lies about 0:
0
5 south of the
ROTSE1 position, and that for OS Her (Kinnunen and Ski, 2000b) 0:
0
5 to the north.
Some stars appear twie in the ROTSE1 atalog, with a slightly dierent position
(probably beause they appear in the region of two overlapping frames). The known
variables that orrespond to these stars will in this ase appear twie in Table 1.
Table 2 provides an overview of the number of ROTSE1 variables that are not present
in the GCVS or the NSV, for whih an identiation exists in the Simbad database,
and whih have been identied in this paper, aording to the ROTSE1 lassiation of
variability.
The tehnique used by ROTSE proves to be very eÆient in the disovery of new
variables. For short period variables it gives an immediate estimate of the period (see
also Diethelm 2001, for ephemerides of the new elipsing binaries disovered by ROTSE).
It may also be valuable in the monitoring of long period variables, whih has been the
almost exlusive terrain of visual observers until now. A large number of maxima and
minima of Mira variables may be alulated from the CCD data.
P. Lampens and P. Van Cauteren are aknowledged for stimulating disussions.
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Table 1: New identiations of known variables and suspeted variables from the ROTSE1 survey
ROTSE1 GCVS ROTSE1 GCVS
J124004.01+273014.0 U Com J170831.41+183116.7 V458 Her
J124055.05+370507.0 SW CVn J170913.29+143807.7 NSV 8243
J125110.42+325808.3 AP CVn J171049.24+125250.4 V461 Her
J125421.57+321433.3 TY CVn J171110.02+230011.1 V462 Her
J130236.85+311822.9 FQ Com J171110.07+230009.2 V462 Her
J132942.14+285248.2 VW CVn J171134.15+233630.5 V464 Her
J133430.88+291815.5 WW CVn J171232.71+402826.1 V725 Her
J133455.38+262700.2 BT Com J171249.56+250150.5 V467 Her
J134844.63+334335.3 RT CVn J171250.06+250149.1 V467 Her
J140258.07+253211.8 BH Boo J171339.95+205849.5 V468 Her
J140601.69+243413.2 CS Boo J171432.90+100536.8 V904 Oph
J144739.80+255828.6 NSV 6808 J171446.79+100455.7 V905 Oph
J150950.25+265104.7 NSV 6969 J171708.50+083929.5 V740 Oph
J151846.68+304945.0 NSV 20296 J171734.05+163531.5 V621 Her
J152704.83+294205.9 NSV 20314 J171806.51+090802.1 NSV 8484
J160126.57+300221.7 NSV 7397 J171830.15+092245.3 NSV 8495
J161021.28+250325.9 NSV 7509 J171839.51+281228.3 KQ Her
J161139.19+250101.0 V681 Her J171843.60+130622.3 NSV 8503
J161406.62+235315.4 V538 Her J172022.29+143040.6 DL Her
J162406.76+363548.7 SV CrB J172119.20+083726.6 NSV 8555
J162558.43+174246.7 V695 Her J172119.36+095439.1 V750 Oph
J162908.11+341344.2 HT Her J172308.33+223931.4 V397 Her
J162931.15+182944.5 V698 Her J172502.43+103818.5 NSV 8622
J163630.25+263213.0 V599 Her J172530.05+214452.0 V485 Her
J163738.34+083721.6 NSV 7865 J172638.42+265616.5 V486 Her
J163906.52+094756.2 NSV 7883 J172725.98+084314.5 NSV 8773
J163945.40+091637.2 NSV 7891 J172812.34+102626.2 V2074 Oph
J164121.67+122501.7 V546 Her J172836.76+153115.0 V658 Her
J164409.33+251503.7 AH Her J172907.86+184239.8 FP Her
J164409.43+341225.7 V450 Her J173011.66+142233.5 V552 Her
J165020.37+095652.2 LT Her J173016.44+233719.0 V493 Her
J165124.98+081853.8 NSV 8001 J173137.58+122524.7 V769 Oph
J165319.42+330958.3 KO Her J173200.87+450142.4 V495 Her
J165505.96+113304.1 V1125 Oph J173205.53+394531.1 V421 Her
J170207.62+341251.2 IN Her J173219.79+374414.3 FQ Her
J170236.60+255134.1 V452 Her J173254.71+111831.1 V776 Oph
J170412.89+262019.6 V454 Her J173426.95+321331.1 NSV 9188
J170539.90+213100.5 V365 Her J173640.43+231812.0 V503 Her
J170548.92+333517.6 V646 Her J173903.05+384138.2 NSV 9450
J170621.17+315318.2 V619 Her J173903.25+384135.6 NSV 9450
J170641.03+154032.3 NSV 8208 J174056.11+240252.8 V514 Her
J170711.85+361809.4 NSV 8224 J174318.65+281514.6 LX Her
J170717.77+130553.7 NSV 8217 J174413.83+251453.9 FS Her
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Table 1: (ont.)
ROTSE1 GCVS ROTSE1 GCVS
J174556.16+325133.2 EH Her J183615.60+242928.9 CI Her
J174702.36+453941.9 NSV 9702 J183652.99+280417.6 CE Lyr
J174706.93+383253.6 NSV 9697 J183751.21+472324.5 NSV 11154
J174753.92+264121.3 BK Her J183856.81+235824.4 CL Her
J174820.33+244227.7 EI Her J183950.26+385856.2 NSV 11194
J175148.02+263845.2 EL Her J184023.50+435622.4 V480 Lyr
J175201.83+294008.1 EM Her J184257.98+451819.5 NSV 11272
J175245.38+353921.5 NSV 9817 J184301.01+321951.3 CQ Lyr
J175338.23+263922.9 EN Her J184413.82+231230.0 DW Her
J175355.81+281326.0 EO Her J184506.17+401112.2 NSV 11321
J175510.34+263618.2 EP Her J184717.62+535644.0 BZ Dra
J175648.63+255417.7 ER Her J184741.41+383826.6 NSV 11363
J175809.11+411945.0 V526 Her J184813.35+401846.0 NSV 11371
J175809.27+412537.6 FV Her J185126.14+461702.4 NSV 11453
J180012.86+343851.1 OS Her J185231.15+413312.1 NSV 11476
J180350.26+332303.1 EW Her J185304.14+515837.4 CC Dra
J180438.84+324141.5 EY Her J185325.94+430918.7 V355 Lyr
J180442.64+232238.9 FX Her J185410.14+324957.4 RX Lyr
J180507.69+300538.9 FF Her J185507.82+350119.4 NO Lyr
J180733.25+401530.1 PQ Her J185546.43+401056.6 NSV 11565
J180955.10+312147.2 FI Her J185805.21+540853.3 EG Dra
J181258.35+420345.7 V442 Her J185950.87+452145.9 V396 Lyr
J181339.13+372834.2 V676 Her J190048.09+500530.0 AW Dra
J181625.83+462753.7 HI Lyr J190234.05+255026.2 BL Lyr
J181700.08+344856.0 HX Lyr J190350.47+460144.8 NSV 11717
J182109.33+460854.1 MX Lyr J190359.49+491641.4 XX Dra
J182109.56+460900.3 MX Lyr J190402.42+271629.8 BM Lyr
J182240.62+293115.0 NSV 10725 J190725.76+354627.1 V496 Lyr
J182529.14+313304.1 IS Lyr J190827.56+384842.2 NR Lyr
J182559.91+312952.2 IT Lyr J190932.16+422013.6 NSV 11780
J182809.21+272403.7 NSV 10876 J191159.94+435725.7 NSV 11820
J182855.38+321513.8 IX Lyr J191957.87+465320.6 NSV 11924
J182905.77+335457.3 V443 Lyr J192219.06+441508.9 NSV 11964
J183044.56+382355.1 KN Lyr J192544.43+510929.2 V1119 Cyg
J183253.85+430101.5 OP Lyr J192633.96+522908.9 NSV 12055
J183345.31+281716.4 FR Lyr J193037.82+494040.5 NSV 12114
J183412.62+323533.4 KZ Lyr J193247.37+430701.5 V461 Cyg
J183412.88+323540.2 KZ Lyr J193327.66+383202.4 HO Cyg
J183507.95+313233.4 V464 Lyr J193328.41+403035.4 HP Cyg
J183510.04+423333.8 NSV 11081 J193417.93+425513.0 V1133 Cyg
J183534.10+260357.7 BN Her J193425.54+451829.5 V1621 Cyg
J183536.41+392944.1 LM Lyr J193650.52+532833.5 DE Cyg
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Table 2: Number of variables in the ROTSE1 survey aording to their lassiation by the ROTSE1
team
ROTSE1 Previously Identied Identied Perentage
lassiation unknown in Simbad in this paper new variables
 187 2 12 93
ds 87 3 1 96
e 80 25 4 73
ew 350 29 3 92
lpv 427 47 60 80
m 39 60 47 27
rrab 76 71 39 41
rr 102 7 4 90
Referen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THE 76TH NAME-LIST OF VARIABLE STARS
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The present 76th Name-List of Variable Stars, ompiled basially in the manner rst
introdued in the 67th Name-List (IBVS No. 2681, 1985), ontains all data neessary
for identiation of 1406 new variables nally designated in 2001. The total number of
designated variable stars, not ounting designated non-existing stars or stars subsequently
identied with earlier-designated variables, has now reahed 37391.
The 76th Name-List onsists of two tables and a list of referenes. Table 1 ontains
the list of new variables arranged in the order of their right asensions. We start the new
entury with the new equinox aepted for the GCVS data, 2000.0. The table gives the
ordinal number and the designation of eah variable; its equatorial oordinates for the
equinox 2000.0 (we present right asensions to 0:
s
1 and delinations to 1
00
. The oordinates
were found in the literature, taken from positional atalogues, inluding USNO A1.0/A2.0
and GSC, or determined by the authors); the range of variability (sometimes the olumn
\Min" gives, in parentheses, the amplitude of light variation; the symbol \(" means that
the star, in minimum light, beomes fainter, than the magnitude indiated); and the
system of magnitudes used (\P" are photographi magnitudes; the symbols \R", \I"
designate magnitudes in Cousins's RI system; the symbols \b", \y" mean Stromgren's
b, y magnitudes; \g, i" are magnitudes in Gunn's system; \Hp" stands for magnitudes
in the system of the Hipparos Catalog; \*" orresponds to unltered CCD magnitudes;
the rest of designations are standard Johnson UBV RIJK magnitudes); the type of vari-
ability aording to the lassiation system desribed in the forewords to the rst three
volumes of the 4th GCVS edition (with the additions introdued in the 68th Name-List,
IBVS No. 3058, 1987, in the 69th Name-List, IBVS No. 3323, 1989, in the 72nd Name-
List, IBVS No. 4140, in the 75th Name-List, IBVS No. 4870, and two additions desribed
below; see also the desription of variability types and distribution of stars over variabil-
ity types at http://www.sai.msu.su/groups/luster/gvs/gvs/iii/vartype.txt);
two referenes to the list of papers whih follows Table 2 (the rst referene is to the
investigation of the star, the seond one indiates the paper ontaining a nding hart, or
refers to the Durhmusterung { DM (BD, CoD, or CPD), or the Hubble Spae Telesope
Guide Star Catalog { GSC, or the USNO A1.0/A2.0 atalog { USNO, if the star an be
found using one of them).
The order of stars in Table 1 orresponds to the order of their 2000.0 right asension.
Note that several stars named between Name-Lists No. 75 and No. 76 upon request from
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the IAU Bureau of Astronomial Telegrams have GCVS names, within their onstellation,
not in their proper order by right asension.
We have deided to indiate the system of magnitudes as \V" for numerous stars
studied by Japanese amateur astronomers using photographs on T400 lms, though the
authors all their system \photographi". These lms, together with the magnitudes of
omparison stars use, reprodue a system resembling the traditional photovisual one, and
at least a system far for the traditional photographi one. The designation \*", besides
unltered CCD data, was also used for the photoeletri magnitudes in the non-standard
Wrolaw V
W
system.
In a small number of ases, the value of the variability amplitude (olumn \Min",
in parentheses) ould not be expressed in the same system of magnitudes as the star's
brightness; in suh ases we indiate the photometri band for the amplitude separately.
In the present Name-List, we have introdued two new variability types for variable
stars. The prototypes are the stars of the present Name-List.
EP. Stars showing elipses by their planets. Prototype: V376 Peg.
SRS. Semiregular pulsating red giants with short period (several days to a month),
probably high-overtone pulsators. Prototype: AU Ari.
A version of Table 1 given in the eletroni supplement to this paper (le 5135-t1.txt)
ontains also oordinates for the equinox 1950.0. In the eletroni table, no spaes are left
between hours and minutes, minutes and seonds of right asension or between degrees
and minutes, minutes and seonds of delination.
Table 2 ontains the list of variables arranged in the order of their variable star names
within onstellations. After the designation of a variable, its ordinal number from Table 1
is given, as well as identiations with several major atalogues and identiations nees-
sary to nd this star in the papers referred to in Table 1 or in the papers with the rst (or
independent) announement of the disovery of its variability, referred to (in some ases)
in square brakets after the orresponding identiation in Table 2. In variane with our
earlier pratie and in aordane with the style of Name-List No. 75, we did not inlude
names of disoverers dierent from the name of the author(s) of the paper referred to.
After the identiations, some minimal remarks are given if neessary. Table 2 and the
list of referenes are also presented in the form of ASCII les in the eletroni supplement
to this paper (les 5135-t2.txt and 5135-t3.txt). The abbreviated names of the atalogues
in Table 2 generally follow onventions of the GCVS or of the SIMBAD data base; in its
eletroni version, \Name" stands for non-standard names or abbreviations, mainly from
disovery announements, and \Rmrk", for remarks.
We would like to introdue a orretion to the Name-List No. 73 (IBVS No. 4471,
1997). For the star No. 73113 (V1099 Tau), the magnitude in the olumn \Max" should
be 6.31.
As usual, those wishing to nd new and orreted GCVS and NSV atalog information
are asked to regularly visit our web site:
http://www.sai.msu.su/groups/luster/gvs/gvs/
At our web site, we will soon open aess to a new table, ontaining aurate oordi-
nates and, whenever available, proper motions for many GCVS and NSV atalog stars,
taken from positional atalogs (referred to on the list) or measured by the GCVS team.
The list will be ontinuously expanded in the ourse of our future positional work. The
positional information is based upon our new identiations, primarily using the best
nding harts available, and heked by omparison with identiations by other authors
whenever possible.
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Table 1
No. Name R.A.,Del., 2000.0 Max Min Type Ref.
h m s o ' " m m
760001 DU Ps 00 01 38.7 -03 45 24 9.5 10.57 I SR 001 GSC
760002 V855 Cas 00 05 29.3 +52 52 58 12.6 (16.0 V M 002 002
760003 V856 Cas 00 06 42.7 +52 27 33 12.5 14.8 V SR 002 002
760004 V414 And 00 09 36.9 +37 47 32 12.4 15.5 V M 002 002
760005 V857 Cas 00 09 39.8 +53 10 11 12.5 (15.2 V M 002 002
760006 DV Ps 00 13 09.2 +05 35 43 10.59 ( 0.51R) V E/RS 003 003
760007 V858 Cas 00 19 10.7 +52 02 03 13.0 15.3 V SR 002 002
760008 V859 Cas 00 21 20.7 +51 21 39 10.5 15.5 V M 002 002
760009 CM Phe 00 21 33.2 -51 42 36 15.28 ( 0.5 ) V E:+NL 004 005
760010 V860 Cas 00 26 49.0 +49 40 36 12.4 13.8 V EA 002 002
760011 V861 Cas 00 36 36.7 +68 01 20 7.5 10.8 I M 006 006
760012 V862 Cas 00 38 40.2 +53 16 11 11.0 (16.0 V M 002 002
760013 V863 Cas 00 43 28.4 +64 45 35 10.54 ( 0.09 ) V WR 007 008
760014 V864 Cas 00 45 01.1 +48 41 04 10.7 13.1 V SRA 002 002
760015 CN Phe 00 46 37.6 -42 09 37 9.45 ( 0.01 ) V DSCTC 009 DM
760016 V865 Cas 00 49 07.0 +68 05 47 9.7 11.6 I M 006 011
760017 V866 Cas 00 49 37.9 +50 56 42 11.7 12.9 V SR: 012 GSC
760018 V415 And 00 50 43.3 +46 30 31 13.0 (16.0 V SRB 002 002
760019 CO Phe 00 52 00.6 -47 07 09 16.53 ( 0.15 ) V ZZA 013 010
760020 V867 Cas 00 56 28.5 +60 47 10 8.8 11.8 I M 006 011
760021 V416 And 01 10 30.5 +45 06 12 11.7 (14.7 V M 002 002
760022 V417 And 01 16 04.7 +50 11 45 11.1 14.7 V M 002 002
760023 EQ Cet 01 28 52.5 -23 39 43 16.1 16.7 i XM 014 014
760024 V418 And 01 30 05.8 +50 10 01 11.3 14.4 V M 002 002
760025 DW Ps 01 30 26.9 +08 41 34 13.66 14.41 V SXPHE 015 GSC
760026 CV Hyi 01 32 42.0 -65 54 32 20. ( 2.2 * ) V XM 016 016
760027 ER Cet 01 34 06.6 -10 14 03 11.7 15.2 V M: 012 GSC
760028 V868 Cas 01 46 38.0 +61 08 44 15.5 ( 0.14I ) B EA: 017 017
760029 V869 Cas 01 46 50.3 +61 06 47 16.4 ( 0.55I ) B E: 017 017
760030 AU Ari 02 08 56.7 +17 34 46 8.45 8.69 Hp SRS 018 DM
760031 V419 And 02 09 02.3 +39 35 32 9.14 ( 0.04 ) B DSCTC 019 DM
760032 AV Ari 02 10 37.6 +19 30 01 5.68 5.76 Hp SRS 018 DM
760033 V420 And 02 18 21.3 +50 46 03 11.2 (14.8 V M 020 020
760034 V611 Per 02 18 29.8 +57 09 03 9.35 ( 0.04 ) V BCEP 021 021
760035 V612 Per 02 18 51.1 +57 08 36 11.94 ( 0.14 ) V LBV 021 021
760036 V613 Per 02 18 53.9 +57 08 22 9.50 ( 0.01 ) V BE 021 021
760037 V614 Per 02 19 00.1 +57 08 44 9.90 ( 0.02 ) V BCEP 021 021
760038 V615 Per 02 19 01.7 +57 07 19 12.98 13.40 V EA 021 021
760039 V616 Per 02 19 04.2 +57 09 43 16.4 ( 0.9 ) V EW 021 021
760040 V617 Per 02 19 06.7 +57 08 53 11.13 ( 0.02 ) V ELL: 021 021
760041 V618 Per 02 19 11.7 +57 06 40 14.60 15.13 V EA 021 021
760042 V619 Per 02 22 02.8 +57 08 26 10.0 ( 0.04 ) B BCEP 022 022
760043 V620 Per 02 22 09.0 +57 07 26 12.0 ( 0.28 ) B EA 022 022
760044 V621 Per 02 22 09.7 +57 07 02 9.5 ( 0.12 ) B EA 022 022
760045 V622 Per 02 22 17.6 +57 07 25 9.3 ( 0.05 ) B ELL: 022 022
760046 V421 And 02 23 20.9 +48 43 42 10.1 (12. V M 023 023
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760047 V623 Per 02 41 50.8 +42 51 38 11.48 ( 0.03 ) V GDOR: 024 025
760048 V624 Per 02 42 34.5 +42 44 51 11.50 ( 0.03 ) V GDOR: 024 025
760049 HX Eri 03 05 17.6 -18 38 10 12.60 ( 0.6 ) V EA 012 GSC
760050 V625 Per 03 21 06.5 +48 26 14 12.80 ( 0.09 ) V BY 026 GSC
760051 V626 Per 03 21 22.2 +49 57 04 13.89 ( 0.24 ) V BY 026 GSC
760052 V627 Per 03 26 22.6 +47 16 10 11.89 ( 0.08 ) V RS: 026 GSC
760053 V628 Per 03 26 25.3 +48 20 07 12.03 ( 0.07 ) V BY 026 GSC
760054 V629 Per 03 27 20.3 +47 59 26 13.40 ( 0.22 ) V BY 026 GSC
760055 V630 Per 03 28 22.5 +49 14 30 12.78 ( 0.13 ) V BY 026 GSC
760056 V631 Per 03 28 23.7 +47 36 51 13.28 ( 0.08 ) V BY 026 GSC
760057 HX Cam 03 31 00.2 +60 47 40 12.7 13.2 V SR: 012 GSC
760058 HY Cam 03 32 56.5 +53 58 47 13.1 13.8 V SR: 012 GSC
760059 HZ Cam 03 36 41.4 +53 28 37 11.1 11.6 V SR: 012 GSC
760060 V1185 Tau 03 39 00.6 +29 41 46 10.74 10.88 V IA 027 GSC
760061 II Cam 03 40 15.6 +68 54 35 11.8 12.4 V SR: 012 GSC
760062 V632 Per 03 40 23.2 +40 45 36 11.1 12.6 V SR: 012 GSC
760063 IK Cam 03 41 03.9 +67 38 52 14.1 (15.1 V M: 012 GSC
760064 V633 Per 03 42 10.9 +32 08 17 13.0 13.5 V SR: 012 GSC
760065 V1186 Tau 03 42 26.8 +24 50 21 17.42 ( 0.10 ) I BY 028 029
760066 IL Cam 03 43 53.0 +67 40 52 12.7 (15.1 V M 012 USNO
760067 V1187 Tau 03 44 00.3 +24 33 25 8.28 ( 0.02 ) B DSCTC 009 DM
760068 V634 Per 03 45 24.5 +40 53 48 10.3 11.5 V SR: 012 GSC
760069 V1188 Tau 03 45 36.0 +24 30 01 11.85 12.30 V EW 030 030
760070 V635 Per 03 46 05.1 +38 22 12 12.7 14.9 V SR: 012 GSC
760071 V1189 Tau 03 46 12.9 +24 03 17 14.08 ( 0.14 ) V BY 031 032
760072 V1190 Tau 03 47 33.8 +29 58 51 12.4 13.8 V SR: 012 GSC
760073 V636 Per 03 48 45.5 +42 55 41 11.7 12.6 V SR: 012 GSC
760074 V1191 Tau 03 49 27.6 +06 04 40 11.1 (15.3 V M 012 GSC
760075 V1192 Tau 03 50 28.1 +27 40 06 11.5 12.5 V SR: 012 GSC
760076 V1193 Tau 03 51 12.1 +23 55 58 14.74 ( 0.07 ) V BY 031 032
760077 V637 Per 03 54 02.3 +36 32 18 12.1 12.6 V SR: 012 GSC
760078 V638 Per 03 57 21.3 +40 02 45 13.6 (14.6 V M: 012
760079 V1194 Tau 04 03 25.0 +17 24 26 11.65 11.80 V IT 033 GSC
760080 IM Cam 04 03 29.5 +53 14 19 13.0 13.5 V SR: 012 GSC
760081 V639 Per 04 03 33.5 +49 45 49 13.4 14.1 V SR: 012 GSC
760082 V640 Per 04 03 53.7 +51 01 06 13.1 13.7 V SR: 012 GSC
760083 V641 Per 04 04 34.0 +46 36 40 13.0 13.9 V SR: 012 GSC
760084 V642 Per 04 06 16.7 +47 45 38 13.1 13.8 V SR: 012 GSC
760085 V1195 Tau 04 06 51.3 +25 41 29 11.68 ( 0.21 ) V IT 033 GSC
760086 V1196 Tau 04 08 13.0 +19 56 39 12.95 13.35 V E: 033 GSC
760087 V1197 Tau 04 09 09.8 +29 01 30 10.55 10.62 V IT 033 GSC
760088 V643 Per 04 09 11.9 +36 25 39 7.68 7.80 Hp SRS 018 DM
760089 IN Cam 04 12 18.2 +54 02 08 13.3 13.9 V SR: 012 GSC
760090 V1198 Tau 04 12 51.2 +24 41 44 11.93 12.01 V IT 033 GSC
760091 V644 Per 04 14 13.8 +43 54 52 12.1 13.2 V SR: 012 GSC
760092 V645 Per 04 14 45.8 +43 46 27 11.6 12.1 V SR: 012 GSC
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760093 V1199 Tau 04 15 22.9 +20 44 17 10.60 10.72 V IT 033 GSC
760094 V646 Per 04 15 37.7 +35 12 26 10.8 12.2 V SR: 012 GSC
760095 V647 Per 04 16 07.8 +41 39 35 11.4 12.7 V SR: 012 GSC
760096 V648 Per 04 17 29.7 +35 18 16 13.0 14.0 V SR: 012 GSC
760097 V649 Per 04 18 08.3 +45 16 52 12.2 13.0 V SR: 012 034
760098 V650 Per 04 18 16.7 +44 53 58 12.4 13.0 V SR: 012 GSC
760099 V651 Per 04 20 11.4 +33 17 26 12.0 12.8 V SR: 012 GSC
760100 V652 Per 04 20 24.1 +31 23 24 12.33 ( 0.07 ) V IT 033 GSC
760101 V653 Per 04 21 25.6 +41 52 18 12.7 (15.0 V M: 012
760102 IO Cam 04 22 18.5 +56 35 38 12.1 12.7 V SR: 258 GSC
760103 V654 Per 04 23 14.8 +49 12 34 13.0 13.7 V SR: 012 GSC
760104 V1200 Tau 04 23 41.3 +15 37 55 11.17 11.33 V IT 033 GSC
760105 V655 Per 04 24 31.9 +48 03 12 12.9 14.1 V SR: 012 GSC
760106 V1201 Tau 04 24 49.0 +26 43 10 11.31 ( 0.16 ) V IT 033 GSC
760107 IP Cam 04 25 48.0 +52 56 48 12.3 12.8 V SR: 012 GSC
760108 IQ Cam 04 26 06.9 +54 28 18 14.48 14.63 R E 035 036
760109 V656 Per 04 27 34.4 +51 21 06 11.3 11.9 V SR: 012 GSC
760110 IR Cam 04 29 42.7 +58 37 39 12.7 13.3 V SR: 012 GSC
760111 V1202 Tau 04 31 16.9 +21 50 25 10.79 10.92 V IT 033 GSC
760112 V1203 Tau 04 32 42.4 +18 55 10 10.74 10.85 V IT 033 GSC
760113 IS Cam 04 32 58.5 +63 21 44 13.7 14.3 V SR: 012 GSC
760114 IT Cam 04 34 11.0 +57 33 34 12.1 12.8 V LB 012 GSC
760115 V657 Per 04 37 39.1 +32 37 27 11.7 12.7 V SR: 012 GSC
760116 V1204 Tau 04 38 39.1 +15 46 14 10.64 10.84 V IT 033 GSC
760117 IU Cam 04 39 16.9 +65 47 57 11.8 12.4 V SR: 012 GSC
760118 V1205 Tau 04 44 23.5 +20 17 17 12.53 12.70 V IT 033 GSC
760119 V1405 Ori 04 44 56.9 +14 21 51 15.11 ( 0.10 ) V RPHS 037 038
760120 V1206 Tau 04 45 51.3 +15 55 50 9.18 9.41 V IT 033 GSC
760121 V497 Aur 04 52 33.5 +45 41 37 11.6 13.2 V SR: 012 GSC
760122 V498 Aur 04 55 26.9 +29 15 11 11.5 12.2 V SR: 012 GSC
760123 V499 Aur 04 55 54.7 +36 48 25 12.3 12.8 V SR: 012 GSC
760124 V500 Aur 04 56 27.4 +33 03 50 12.6 13.2 V SR: 012 GSC
760125 V1406 Ori 04 57 00.6 +15 17 53 10.24 10.34 V IT 033 GSC
760126 V501 Aur 04 57 06.5 +31 42 50 10.59 10.83 V IT: 033 GSC
760127 V1407 Ori 04 57 17.7 +15 25 09 10.22 10.38 V IT 033 GSC
760128 V1207 Tau 04 58 39.7 +20 46 43 11.86 11.96 V IT 033 GSC
760129 V1208 Tau 04 59 44.0 +19 26 23 15. 18. V UGSU 039 005
760130 HY Eri 05 01 45.6 -03 59 37 17.4 22.7 V XM+EA 040 005
760131 IV Cam 05 04 22.2 +67 47 48 11.4 12.4 V SR: 012 GSC
760132 V502 Aur 05 04 23.5 +37 58 11 11.0 12.0 V SR: 012 GSC
760133 IW Cam 05 08 42.5 +66 16 01 12.5 (14.7 V M 012 USNO
760134 IX Cam 05 10 46.2 +62 14 03 13.4 14.1 V SR: 012 GSC
760135 V503 Aur 05 10 55.3 +33 18 07 12.2 13.3 V SR: 012 GSC
760136 IY Cam 05 14 38.4 +64 06 22 12.9 14.0 V SR: 012 GSC
760137 V1408 Ori 05 14 52.1 +10 11 07 11.74 12.14 * SR 041 GSC
760138 IZ Cam 05 17 50.9 +64 52 08 11.9 12.6 V SR: 012 GSC
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760139 KK Cam 05 19 46.1 +64 26 02 12.0 (14.5 V M 012 GSC
760140 AD Lep 05 21 44.6 -15 55 34 12.3 15.3 V M 012 GSC
760141 KL Cam 05 22 43.7 +64 19 08 10.8 12.9 V SR: 012 GSC
760142 AQ Col 05 23 25.5 -39 11 55 15.55 ( 0.10 ) V RPHS 037 GSC
760143 V504 Aur 05 25 59.7 +45 12 19 11.8 12.6 V SR: 012 GSC
760144 V505 Aur 05 27 36.3 +48 42 23 10.5 11.3 V SR 042 042
760145 V1409 Ori 05 30 19.0 +11 20 20 10.12 10.24 V INA 027 DM
760146 V506 Aur 05 30 42.4 +42 50 20 12.8 13.7 V SR: 012 GSC
760147 V1410 Ori 05 31 57.3 +11 17 41 9.48 9.73 V INA 027 DM
760148 AF Pi 05 33 05.8 -56 02 28 16.00 ( 0.2 ) V ZZA 043 USNO
760149 V1411 Ori 05 33 51.9 -05 54 26 14.0 ( 0.10 ) I IN 044 USNO
760150 V1412 Ori 05 33 53.3 -04 56 05 14.2 ( 0.15 ) I IN 044 USNO
760151 V1413 Ori 05 33 54.6 -06 02 09 13.3 ( 0.15 ) I IN 044 USNO
760152 V1414 Ori 05 33 57.7 -05 40 05 13.7 ( 0.17 ) I IN 044
760153 V1415 Ori 05 33 57.9 -05 36 27 14.6 ( 0.14 ) I IN 044 USNO
760154 KM Cam 05 33 59.2 +57 53 38 13.2 14.0 V SR: 012 GSC
760155 V1416 Ori 05 34 01.1 -06 02 27 13.3 ( 0.14 ) I IN 044 USNO
760156 V1417 Ori 05 34 01.7 -05 46 51 13.7 ( 0.17 ) I IN 044 USNO
760157 V1418 Ori 05 34 02.5 -06 04 31 15.9 ( 0.65 ) I IN 044 USNO
760158 V1419 Ori 05 34 02.9 -05 49 44 13.9 ( 0.17 ) I IN 044 USNO
760159 V1420 Ori 05 34 03.6 -05 22 19 14.0 ( 0.10 ) I IN 044
760160 V1421 Ori 05 34 08.9 -05 24 05 14.0 ( 0.19 ) I IN 044
760161 V1422 Ori 05 34 12.3 -05 41 35 15.7 ( 0.14 ) I IN 044
760162 V1423 Ori 05 34 13.0 -05 42 13 13.8 ( 0.12 ) I IN 044 USNO
760163 V1424 Ori 05 34 14.1 -05 47 21 14.6 ( 0.17 ) I IN 044 USNO
760164 V1425 Ori 05 34 14.2 -05 42 21 13.8 ( 0.21 ) I IN 044 045
760165 V1426 Ori 05 34 17.6 -06 03 38 13.8 ( 0.13 ) I IN 044 USNO
760166 V1427 Ori 05 34 17.9 -05 33 33 12.9 ( 0.12 ) I INB 044 046
760167 V1428 Ori 05 34 21.5 -04 55 48 14.6 ( 0.32 ) I IN 044 USNO
760168 V1429 Ori 05 34 26.1 -05 07 33 14.5 ( 0.20 ) I IN 044 USNO
760169 V1430 Ori 05 34 27.8 -05 42 10 14.2 ( 0.13 ) I IN 044 USNO
760170 V1431 Ori 05 34 28.9 -05 14 15 13.0 ( 0.22 ) I INB 044 047
760171 V1432 Ori 05 34 29.3 -05 14 40 12.7 ( 0.29 ) I INB 044 047
760172 V1433 Ori 05 34 29.9 -05 04 05 14.2 ( 0.14 ) I IN 044 USNO
760173 V1434 Ori 05 34 30.2 -04 58 30 13.9 ( 0.11 ) I IN 044 046
760174 V1435 Ori 05 34 31.1 -05 21 56 14.0 ( 0.18 ) I INB 044 047
760175 V1436 Ori 05 34 33.0 -05 57 47 14.0 ( 0.16 ) I IN 044 USNO
760176 V1437 Ori 05 34 36.1 -05 42 15 13.2 ( 0.18 ) I IN 044 USNO
760177 V1438 Ori 05 34 38.0 -05 27 41 14.2 ( 0.18 ) I INB 044 047
760178 V1439 Ori 05 34 40.1 -04 58 40 12.7 ( 0.13 ) I IN 044 046
760179 V1440 Ori 05 34 42.7 -04 42 15 13.1 ( 0.30 ) I IN 044 046
760180 V1441 Ori 05 34 42.9 -05 20 08 12.7 ( 0.13 ) I INB 044 047
760181 V1442 Ori 05 34 44.4 -05 56 15 14.5 ( 0.25 ) I IN 044 USNO
760182 V1443 Ori 05 34 44.5 -04 42 14 12.3 ( 0.15 ) I IN 044 046
760183 V1444 Ori 05 34 45.1 -05 25 04 11.4 ( 0.3 ) I INB 048 047
760184 V1445 Ori 05 34 45.5 -05 29 21 13.8 ( 0.07 ) I INB 048 047
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760185 V1446 Ori 05 34 45.9 -05 24 56 13.7 ( 0.25 ) I INB 044 047
760186 V1447 Ori 05 34 45.9 -05 41 10 14.2 ( 0.13 ) I IN 044 USNO
760187 V1448 Ori 05 34 45.9 -04 49 22 15.4 ( 0.65 ) I IN 044 046
760188 V1449 Ori 05 34 46.5 -05 23 26 14.6 ( 0.2 ) I INB 048 047
760189 V1450 Ori 05 34 48.3 -05 37 23 12.8 ( 0.20 ) I INB 044 047
760190 V1451 Ori 05 34 48.4 -05 05 01 13.7 ( 0.15 ) I IN 044 046
760191 V1452 Ori 05 34 48.9 -04 57 14 15.2 ( 0.12 ) I IN 044 USNO
760192 V1453 Ori 05 34 49.7 +10 16 11 12.06 12.25 * SR 049 GSC
760193 V1454 Ori 05 34 50.7 -05 24 01 12.5 ( 0.15 ) I INB 048 047
760194 V1455 Ori 05 34 50.8 -05 29 25 14.3 ( 0.09 ) I INB 044 047
760195 V1456 Ori 05 34 51.4 -05 00 11 14.7 ( 0.13 ) I IN 044 USNO
760196 V1457 Ori 05 34 51.7 -05 39 23 13.7 ( 0.15 ) I IN 044
760197 V1458 Ori 05 34 52.1 -05 22 32 12.6 ( 0.15 ) I INB 044 047
760198 V1459 Ori 05 34 52.6 -05 24 04 13.3 ( 0.06 ) I INB 048 047
760199 V1460 Ori 05 34 52.6 -05 29 45 13.9 ( 0.1 ) I INB 048 047
760200 V1461 Ori 05 34 52.9 -05 28 59 14.7 ( 0.21 ) I INB 044 047
760201 V1462 Ori 05 34 53.9 -05 27 49 15.8 ( 0.20 ) I INB 044 047
760202 V1463 Ori 05 34 54.2 -05 28 54 15.2 ( 0.25 ) I INB 044 047
760203 V1464 Ori 05 34 54.6 -05 28 18 15.3 ( 0.45 ) I INB 044 047
760204 V1465 Ori 05 34 55.4 -05 01 39 13.7 ( 0.15 ) I IN 044 046
760205 V1466 Ori 05 34 55.9 -05 31 13 13.87 17.95 I INB 050 047
760206 V1467 Ori 05 34 56.3 -06 04 17 13.8 ( 0.14 ) I IN 044 USNO
760207 V1468 Ori 05 34 56.6 -05 52 07 14.3 ( 0.30 ) I IN 044 USNO
760208 V1469 Ori 05 34 56.9 -05 22 06 16.2 ( 1.5 ) I IN 044 047
760209 V1470 Ori 05 34 57.0 -05 23 00 14.9 ( 0.16 ) I INB 044 047
760210 V1471 Ori 05 34 57.2 -05 42 03 14.1 ( 0.18 ) I IN 044 USNO
760211 V1472 Ori 05 34 57.8 -05 49 13 14.3 ( 0.12 ) I IN 044
760212 V1473 Ori 05 34 57.9 -05 29 46 15.1 ( 0.12 ) I INB 044 047
760213 V1474 Ori 05 34 58.5 -05 32 50 16.0 ( 0.17 ) I INB 044 047
760214 V1475 Ori 05 34 58.9 -05 28 03 14.2 ( 0.09 ) I INB 044 047
760215 V1476 Ori 05 34 59.3 -05 05 30 14.1 ( 0.22 ) I IN 044 USNO
760216 V1477 Ori 05 34 59.6 -05 25 40 13.6 ( 0.27 ) I INB 044 047
760217 V1478 Ori 05 35 00.2 -05 18 51 14.3 ( 0.20 ) I INB 044 047
760218 V1479 Ori 05 35 01.5 -05 28 21 14.0 ( 0.14 ) I INB 044 047
760219 V1480 Ori 05 35 02.0 -05 15 37 14.0 ( 0.32 ) I INB 044
760220 V1481 Ori 05 35 03.9 -05 29 03 12.8 ( 0.28 ) I INB 044 047
760221 V1482 Ori 05 35 04.0 -05 26 37 13.6 ( 0.14 ) I INB 044 047
760222 V1483 Ori 05 35 04.5 -05 26 04 13.9 ( 0.1 ) I INB 048 047
760223 V1484 Ori 05 35 05.7 -05 26 26 13.4 ( 0.11 ) I INB 044 047
760224 V1485 Ori 05 35 08.0 -05 36 47 14.9 ( 0.13 ) I INB 048 047
760225 V1486 Ori 05 35 09.1 -05 30 58 16.3 ( 0.20 ) I IN 044
760226 V1487 Ori 05 35 10.5 -05 22 46 12.38 ( 0.19 ) I INB 051 047
760227 V1488 Ori 05 35 11.1 -05 34 60 13.9 ( 0.08 ) I INB 048 047
760228 V1489 Ori 05 35 11.2 -05 41 36 16.2 ( 0.23 ) I IN 044
760229 V1490 Ori 05 35 11.9 -05 45 38 13.3 ( 0.35 ) I IN 044 046
760230 V1491 Ori 05 35 12.6 -04 51 56 12.9 ( 0.15 ) I IN 044 046
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760231 V1492 Ori 05 35 12.7 -05 16 14 14.5 ( 0.14 ) I INB 044 047
760232 V1493 Ori 05 35 13.4 -05 30 48 14.1 ( 0.13 ) I INB 044 047
760233 V1494 Ori 05 35 13.6 -05 24 26 13.0 ( 0.4 ) I INB 048 047
760234 V1495 Ori 05 35 13.6 -05 28 46 14.4 ( 0.40 ) I IN 044 047
760235 V1496 Ori 05 35 13.8 -05 22 07 12.30 ( 0.59 ) I FU: 051 047
760236 V1497 Ori 05 35 14.3 -04 55 22 14.4 ( 0.28 ) I IN 044 052
760237 V1498 Ori 05 35 14.4 -05 32 47 14.8 ( 0.16 ) I IN 044 047
760238 V1499 Ori 05 35 14.9 -05 56 37 14.6 ( 0.21 ) I IN 044 045
760239 V1500 Ori 05 35 14.9 -05 36 40 14.5 ( 0.32 ) I INB 044 047
760240 V1501 Ori 05 35 15.5 -05 25 14 11.7 ( 0.25 ) I INB 048 047
760241 V1502 Ori 05 35 15.7 -05 26 28 14.4 ( 0.7 ) I INB 044 047
760242 V1503 Ori 05 35 15.7 -05 03 26 16.2 ( 0.24 ) I IN 044
760243 V1504 Ori 05 35 15.7 -05 32 59 13.9 ( 0.45 ) I IN 048 047
760244 V1505 Ori 05 35 16.2 -05 31 01 15.0 ( 0.12 ) I INB 044 047
760245 V1506 Ori 05 35 16.5 -05 42 40 12.4 ( 0.16 ) I IN 044 046
760246 V1507 Ori 05 35 17.1 -05 41 54 14.8 ( 0.10 ) I IN 044
760247 V1508 Ori 05 35 17.4 -05 09 49 15.2 ( 0.18 ) I INB 044 047
760248 V1509 Ori 05 35 17.5 -05 17 40 14.5 ( 0.12 ) I INB 044 047
760249 V1510 Ori 05 35 17.5 -05 22 57 12.35 ( 1.5 ) I INB 048 047
760250 V1511 Ori 05 35 17.9 -05 35 16 14.7 ( 1.0 ) I INB 044 047
760251 V1512 Ori 05 35 18.0 -05 29 35 13.3 ( 0.15 ) I INB 048 047
760252 V1513 Ori 05 35 18.2 -05 31 42 16.0 ( 0.47 ) I IN 044
760253 V1514 Ori 05 35 19.8 -05 30 38 14.3 ( 0.15 ) I IN 044 047
760254 V1515 Ori 05 35 19.9 -05 33 54 13.6 ( 0.16 ) I IN 044 047
760255 V1516 Ori 05 35 20.0 -05 25 38 13.2 ( 0.6 ) I INB 048 047
760256 V1517 Ori 05 35 20.1 -05 21 34 12.9 ( 0.99 ) I INB 051 047
760257 V1518 Ori 05 35 20.3 -05 32 17 15.7 ( 0.17 ) I INB 044 047
760258 V1519 Ori 05 35 20.4 -05 02 27 14.0 ( 0.16 ) I IN 044 USNO
760259 V1520 Ori 05 35 20.4 -05 23 30 13.04 ( 0.40 ) I INB 051 047
760260 V1521 Ori 05 35 20.5 -05 20 44 15.2 ( 1.0 ) I IN 044 047
760261 V1522 Ori 05 35 21.0 -05 28 09 13.9 ( 0.11 ) I INB 044 047
760262 V1523 Ori 05 35 21.3 -05 26 43 12.1 ( 0.4 ) I INB 048 047
760263 V1524 Ori 05 35 21.3 -05 23 46 14.16 ( 1.3 ) I IN 048 047
760264 V1525 Ori 05 35 22.0 -05 28 15 14.4 ( 0.13 ) I IN 048 047
760265 V1526 Ori 05 35 22.3 -05 35 27 14.4 ( 0.14 ) I INB 044 047
760266 V1527 Ori 05 35 22.5 -05 23 44 13.12 ( 0.39 ) I INB 051 047
760267 V1528 Ori 05 35 22.8 -05 31 37 14.1 ( 0.25 ) I INB 048 047
760268 V1529 Ori 05 35 22.8 -05 44 43 13.5 ( 0.12 ) I IN 044 USNO
760269 V1530 Ori 05 35 23.3 -05 28 10 14.8 ( 0.35 ) I INB 044 047
760270 V1531 Ori 05 35 23.3 -05 18 51 13.1 ( 0.15 ) I INB 044 047
760271 V1532 Ori 05 35 23.6 -05 52 29 13.9 ( 0.17 ) I IN 044
760272 V1533 Ori 05 35 25.2 -05 33 21 15.0 ( 0.20 ) I INB 044 047
760273 V1534 Ori 05 35 25.3 -05 53 21 13.7 ( 0.23 ) I IN 044
760274 V1535 Ori 05 35 25.4 -05 10 48 12.5 ( 0.2 ) I INB 044 047
760275 V1536 Ori 05 35 25.6 -04 49 31 14.8 ( 0.17 ) I IN 044
760276 V1537 Ori 05 35 25.6 -05 30 38 14.4 ( 0.65 ) I EW: 048 047
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760277 V1538 Ori 05 35 25.7 -05 29 35 16.0 ( 0.22 ) I INB 044 047
760278 V1539 Ori 05 35 27.5 -05 35 20 12.0 ( 0.20 ) I INB 044 047
760279 V1540 Ori 05 35 27.5 -05 28 31 13.8 ( 0.12 ) I INB 048 047
760280 V1541 Ori 05 35 27.7 -05 18 05 15.3 ( 0.25 ) I INB 044 047
760281 V1542 Ori 05 35 27.8 -05 28 02 13.8 ( 0.14 ) I INB 048 047
760282 V1543 Ori 05 35 28.1 -05 11 38 15.4 ( 0.50 ) I INB 044 047
760283 V1544 Ori 05 35 28.2 -05 00 50 14.0 ( 0.20 ): I IN 044 USNO
760284 V1545 Ori 05 35 28.3 -05 18 23 13.9 ( 0.12 ) I INB 044 047
760285 V1546 Ori 05 35 28.3 -05 59 13 13.9 ( 0.14 ) I IN 044 045
760286 V1547 Ori 05 35 28.6 -04 47 27 14.3 ( 0.17 ) I IN 044 046
760287 V1548 Ori 05 35 28.9 -05 35 07 14.0 ( 0.2 ) I INB 048 047
760288 V1549 Ori 05 35 29.0 -05 49 50 12.2 ( 0.16 ) I IN 044 046
760289 V1550 Ori 05 35 29.0 -05 29 11 13.5 ( 0.6 ) I INB 048 047
760290 V1551 Ori 05 35 29.3 -05 45 38 14.4 ( 0.12 ) I IN 044 USNO
760291 V1552 Ori 05 35 29.6 -05 31 12 13.7 ( 0.13 ) I INB 048 047
760292 V1553 Ori 05 35 30.1 -05 51 17 13.2 ( 0.21 ) I IN 044 046
760293 V1554 Ori 05 35 30.2 -05 25 52 13.7 ( 0.17 ) I INB 044 047
760294 V1555 Ori 05 35 30.8 -05 30 36 13.9 ( 0.45 ) I INB 048 047
760295 V1556 Ori 05 35 30.8 -05 43 05 13.3 ( 0.07 ) I IN 044 046
760296 V1557 Ori 05 35 31.1 -05 12 28 14.3 ( 0.15 ) I INB 044 047
760297 V1558 Ori 05 35 31.2 -05 40 11 13.4 ( 0.12 ) I IN 044 046
760298 V1559 Ori 05 35 31.4 -05 28 17 15.0 ( 0.5 ) I INB 048 047
760299 V1560 Ori 05 35 31.5 -05 40 28 15.4 ( 0.16 ) I IN 044
760300 V1561 Ori 05 35 31.6 -05 30 04 14.5 ( 0.45 ) I INB 048 047
760301 V1562 Ori 05 35 31.8 -05 29 34 14.1 ( 0.07 ) I INB 048 047
760302 V1563 Ori 05 35 32.3 -05 18 08 13.2 ( 0.09 ) I IN 044 047
760303 V1564 Ori 05 35 32.3 -05 44 05 14.6 ( 0.18 ) I IN 044 USNO
760304 V1565 Ori 05 35 32.5 -05 26 11 13.1 ( 0.13 ) I INB 048 047
760305 V1566 Ori 05 35 33.1 -04 43 59 12.7 ( 0.14 ) I IN 044 045
760306 V1567 Ori 05 35 36.7 -05 58 56 14.1 ( 0.14 ) I IN 044 USNO
760307 V1568 Ori 05 35 36.7 -05 37 43 12.7 ( 0.10 ) I INB 044 047
760308 V1569 Ori 05 35 37.2 -05 10 30 13.8 ( 0.08 ) I IN 044 047
760309 V1570 Ori 05 35 37.4 -05 51 28 15.6 ( 0.32 ) I IN 044
760310 V1571 Ori 05 35 38.0 -05 28 22 13.7 ( 0.08 ) I INB 048 047
760311 V1572 Ori 05 35 38.5 -04 59 41 14.2 ( 0.42 ) I IN 044 045
760312 V1573 Ori 05 35 38.6 -05 09 57 15.3 ( 0.15 ) I IN 044 047
760313 V1574 Ori 05 35 38.9 -05 36 34 15.5 ( 0.25 ) I INB 044 047
760314 V1575 Ori 05 35 39.1 -05 41 00 13.5 ( 0.19 ) I IN 044 046
760315 V1576 Ori 05 35 39.1 -05 08 56 12.0 ( 0.12 ) I INB 044 047
760316 V1577 Ori 05 35 39.8 -04 44 05 13.0 ( 0.07 ) I IN 044 046
760317 V1578 Ori 05 35 39.9 -05 06 37 15.6 ( 0.33 ) I IN 044
760318 V1579 Ori 05 35 41.0 -05 06 25 14.1 ( 0.11 ) I IN 044 046
760319 V1580 Ori 05 35 44.6 -04 50 10 13.6 ( 0.21 ) I IN 044 046
760320 V1581 Ori 05 35 47.5 -05 12 18 13.7 ( 0.06 ) I IN 044 047
760321 V1582 Ori 05 35 47.6 -05 19 15 15.3 ( 0.27 ) I INB 044 047
760322 V1583 Ori 05 35 48.1 -05 31 56 13.7 ( 0.20 ) I INB 044 047
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760323 V1584 Ori 05 35 48.8 -05 00 29 14.7 ( 0.30 ) I IN 044 USNO
760324 V1585 Ori 05 35 52.1 -05 39 24 14.7 ( 0.17 ) I IN 044
760325 V1586 Ori 05 35 54.6 -05 06 28 15.5 ( 0.18 ) I IN 044
760326 V1587 Ori 05 35 55.0 -05 13 16 13.9 ( 0.08 ) I IN 044 047
760327 V1588 Ori 05 35 56.1 -04 56 55 12.8 ( 0.17 ) I IN 044 046
760328 V1589 Ori 05 35 56.9 -05 45 19 14.6 ( 0.38 ) I IN 044 USNO
760329 V1590 Ori 05 35 57.4 -05 39 51 14.5 ( 0.12 ) I IN 044
760330 V1591 Ori 05 35 59.0 -05 59 09 14.2 ( 0.16 ) I IN 044 USNO
760331 V1592 Ori 05 35 59.5 -05 37 11 14.6 ( 0.15 ) I INB 044 047
760332 V1593 Ori 05 35 59.9 -05 04 31 16.2 ( 0.19 ) I IN 044
760333 V1594 Ori 05 36 00.2 -04 43 46 14.5 ( 0.21 ) I IN 044 USNO
760334 V1595 Ori 05 36 00.8 -05 41 07 13.0 ( 0.22 ) I IN 044 046
760335 V1596 Ori 05 36 01.3 -05 19 11 15.0 ( 0.13 ) I INB 044 047
760336 V1597 Ori 05 36 06.4 -04 41 54 13.2 ( 0.13 ) I IN 044 046
760337 V1598 Ori 05 36 07.3 -05 40 22 13.0 ( 0.20 ) I IN 044 045
760338 V1599 Ori 05 36 09.9 -05 05 36 16.2 ( 0.16 ) I IN 044
760339 V1600 Ori 05 36 09.9 -05 27 31 15.5 ( 0.32 ) I INB 044
760340 V1601 Ori 05 36 11.4 -05 38 52 14.9 ( 0.14 ) I IN 044 USNO
760341 V1602 Ori 05 36 12.1 -05 33 29 15.9 ( 0.20 ) I INB 044
760342 V1603 Ori 05 36 13.1 -04 55 14 14.7 ( 0.16 ) I IN 044 USNO
760343 V1604 Ori 05 36 15.7 -04 55 20 15.4 ( 0.19 ) I IN 044
760344 V1605 Ori 05 36 16.4 -05 40 03 15.4 ( 0.24 ) I IN 044 USNO
760345 V1606 Ori 05 36 19.2 -05 00 29 15.7 ( 0.19 ) I IN 044 USNO
760346 V1607 Ori 05 36 24.1 -05 44 48 12.5 ( 0.22 ) I IN 044 046
760347 V1608 Ori 05 36 25.5 -05 18 43 15.3 ( 0.22 ): I IN 044 USNO
760348 V1609 Ori 05 36 25.8 -04 50 20 13.4 ( 0.16 ) I IN 044 USNO
760349 V1610 Ori 05 36 26.8 -05 56 30 16.2 ( 0.21 ): I IN 044
760350 V1611 Ori 05 36 26.8 -04 55 06 16.0 ( 0.30 ) I IN 044
760351 V1612 Ori 05 36 29.6 -05 20 07 13.7 ( 0.24 ) I INB 044 045
760352 V1613 Ori 05 36 30.0 -05 20 06 13.5 ( 0.22 ) I IN 044
760353 V1614 Ori 05 36 31.4 -05 25 60 16.3 ( 0.29 ) I IN 044
760354 V1615 Ori 05 36 31.7 -05 26 36 14.2 ( 0.12 ) I IN 044 USNO
760355 V1616 Ori 05 36 32.8 -06 00 50 15.7 ( 0.22 ) I IN 044
760356 V1617 Ori 05 36 34.3 -05 40 54 15.4 ( 0.12 ) I IN 044
760357 V1618 Ori 05 36 34.6 -05 32 14 12.7 ( 0.07 ) I IN 044 046
760358 V1619 Ori 05 36 38.1 -05 37 10 15.2 ( 0.12 ) I IN 044 USNO
760359 AZ Dor 05 36 55.0 -66 33 37 6.26 6.29 V BE 053 DM
760360 KN Cam 05 37 29.1 +67 25 33 10.7 14.8 V M 012 GSC
760361 V1620 Ori 05 44 04.5 +11 19 55 11.8 13.4 V SR: 054 GSC
760362 V1621 Ori 05 44 07.8 +10 05 43 11.92 12.12 * SR 055 GSC
760363 V1622 Ori 05 45 43.6 +09 35 36 12.6 13.8 V SR: 054 USNO
760364 KO Cam 05 47 44.5 +56 32 33 11.6 12.9 V SR: 012 GSC
760365 KP Cam 05 49 03.6 +69 09 08 11.7 12.9 V SR: 012 GSC
760366 V507 Aur 05 51 49.5 +54 21 41 13.0 13.9 V SR: 012 USNO
760367 V1623 Ori 05 52 27.9 +06 20 53 11.7 12.5 V SRA 056 GSC
760368 KQ Cam 05 56 22.6 +66 27 01 11.8 13.0 V SR: 012 GSC
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760369 V508 Aur 05 57 14.8 +32 22 39 12.1 (15.2 V M 012 USNO
760370 V1624 Ori 05 57 27.5 +19 45 26 12.6 13.7 * SR: 057 USNO
760371 V791 Mon 06 02 14.9 -10 00 59 10.32 10.59 V IA 027 DM
760372 V792 Mon 06 03 16.0 -10 03 37 12.8 (15.5 V M 012 USNO
760373 AE Lep 06 03 37.0 -14 53 03 10.17 10.44 V IA 027 DM
760374 KR Cam 06 04 02.0 +59 32 19 11.1 12.1 V SR: 012 GSC
760375 V1625 Ori 06 04 20.6 -02 28 52 13.5 14.2 V SR: 012 GSC
760376 V354 Gem 06 05 01.0 +27 45 55 10.9 12.3 V SR: 012 GSC
760377 V1626 Ori 06 05 20.1 +10 04 26 11.57 12.07 * E 058 GSC
760378 V509 Aur 06 05 39.5 +52 24 23 12.6 14.0 V SR: 012 USNO
760379 V1627 Ori 06 06 07.9 -01 44 02 13.4 14.8 V SR: 012 GSC
760380 V793 Mon 06 06 21.1 -05 42 15 14.3 (15.4 V M: 012 USNO
760381 V1628 Ori 06 06 21.5 -01 47 48 13.4 15.2 V SR: 012 GSC
760382 V510 Aur 06 06 38.7 +37 57 55 13.6 15.1 V SR: 012 GSC
760383 KS Cam 06 08 22.8 +57 57 36 11.0 12.0 V SR: 012 GSC
760384 V1629 Ori 06 08 33.6 -00 42 52 11.9 12.6 V SR: 012 GSC
760385 V511 Aur 06 09 10.0 +50 17 27 11.8 12.3 V SR: 012 GSC
760386 KT Cam 06 10 50.5 +67 44 13 12.1 13.1 V SR: 012 GSC
760387 V794 Mon 06 11 35.7 -10 01 55 12.6 (15.3 V SR: 012 GSC
760388 V512 Aur 06 12 25.1 +43 28 15 11.9 13.5 V SR: 012 GSC
760389 V795 Mon 06 13 47.3 -10 19 52 12.4 (15.2 V M 012 GSC
760390 V513 Aur 06 14 14.8 +50 41 52 11.9 13.1 V SR: 012 GSC
760391 KU Cam 06 14 24.8 +68 38 50 11.7 12.7 V SR: 012 GSC
760392 V1630 Ori 06 15 45.6 +00 54 47 13.5 14.5 V LB 012 USNO
760393 OV CMa 06 15 51.8 -12 08 37 11.9 13.4 V SR: 012 GSC
760394 V1631 Ori 06 16 59.5 -02 06 46 13.3 (15.1 V SR: 012 GSC
760395 V796 Mon 06 17 00.3 -08 36 08 12.3 14.0 V SR: 012 USNO
760396 V514 Aur 06 17 10.8 +30 37 55 12.0 13.3 V SR: 012 GSC
760397 OW CMa 06 18 47.5 -14 13 09 13.2 14.9 V SR: 012 GSC
760398 V1632 Ori 06 18 48.5 +00 50 54 13.2 14.0 V SR: 012 GSC
760399 V1633 Ori 06 18 56.1 +04 09 20 12.1 ( 0.7 ) V EA 140 GSC
760400 V515 Aur 06 19 12.9 +50 28 37 12.7 14.7 V SR: 012 GSC
760401 DK Lyn 06 19 48.3 +57 15 13 12.3 (15.3 V M 012 GSC
760402 V1634 Ori 06 20 40.0 +06 16 08 11.62 12.16 * SRA: 060 GSC
760403 V797 Mon 06 20 49.4 -02 10 38 14.2 (15.5 V M: 012 USNO
760404 V516 Aur 06 21 19.5 +41 57 60 13.0 (15.0 V M: 012 USNO
760405 V1635 Ori 06 24 54.0 +10 14 05 11.72 12.11 * E 061 GSC
760406 V517 Aur 06 25 04.8 +51 46 54 13.2 15.0 V SR: 012 GSC
760407 V798 Mon 06 25 21.6 -02 46 38 14.3 (15.0 V M: 012 USNO
760408 DL Lyn 06 25 30.9 +57 42 53 12.4 15.3 V M 012 GSC
760409 V799 Mon 06 25 52.0 -00 52 40 11.3 12.0 V LB 012 GSC
760410 V518 Aur 06 26 36.6 +29 20 02 10.5 11.5 V SR: 012 GSC
760411 V800 Mon 06 26 41.2 -02 05 48 12.6 13.9 V SR: 012 GSC
760412 V801 Mon 06 27 01.2 -04 35 44 14.3 (15.3 V SR: 012
760413 V802 Mon 06 28 00.6 -10 57 13 12.8 14.5 V SR: 012 USNO
760414 OX CMa 06 28 52.3 -27 45 14 12.5 14.0 V SR: 012 GSC
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760415 OY CMa 06 28 55.8 -11 51 00 12.8 (15.2 V M: 012 GSC
760416 OZ CMa 06 29 57.9 -15 48 07 12.3 13.3 V SR: 012 GSC
760417 V519 Aur 06 32 42.2 +43 17 13 12.0 12.9 V LB 012 GSC
760418 V520 Aur 06 33 24.7 +34 54 14 11.2 12.0 V SR: 012 GSC
760419 PP CMa 06 33 44.6 -19 42 50 14.6 (15.2 V SR: 012 USNO
760420 V521 Aur 06 34 13.6 +45 57 59 11.0 11.7 V SR: 012 GSC
760421 PQ CMa 06 34 27.0 -13 41 45 12.5 15.2 V SR: 059 GSC
760422 PR CMa 06 34 31.9 -26 37 56 12.2 13.9 V SR: 012 GSC
760423 PS CMa 06 35 43.3 -26 22 27 12.5 13.3 V SR: 012 GSC
760424 PT CMa 06 36 39.2 -13 05 14 11.5 12.3 V SR: 012 GSC
760425 V522 Aur 06 38 07.2 +34 59 21 13.2 (14.7 V SR: 012 USNO
760426 AR Col 06 39 14.5 -33 22 10 12.3 13.3 V SR: 012 GSC
760427 V803 Mon 06 40 36.6 +09 48 22 15.5 ( 0.20I) V IN 062 063
760428 V804 Mon 06 40 44.3 +09 47 31 15.5: ( 0.17 ) I IN 063 063
760429 V805 Mon 06 40 45.1 +09 45 42 15.7 ( 0.25I) V IN 063 063
760430 PU CMa 06 40 47.7 -24 23 15 11.5 15.1 V UGSU: 064 USNO
760431 V806 Mon 06 40 59.7 +09 51 48 16.1 ( 0.15I) V IN 062 063
760432 V807 Mon 06 41 02.6 +09 35 13 15.3 ( 0.12I) V IN 062 063
760433 V808 Mon 06 41 03.7 +09 27 40 16.3 ( 0.12I) V IN 062 063
760434 V809 Mon 06 41 04.2 +09 34 57 21.6 ( 0.54I) V IN 062 063
760435 V810 Mon 06 41 04.4 +09 51 51 12.3 ( 0.11I) V IN 062 063
760436 V811 Mon 06 41 05.1 +09 51 44 15.1 ( 0.16I) V IN 062 063
760437 V812 Mon 06 41 05.3 +09 33 14 14.8 ( 0.12I) V IN 063 063
760438 V813 Mon 06 41 05.6 +09 54 18 15.9: ( 0.09I) V IN 062 063
760439 V814 Mon 06 41 05.9 +09 27 18 16.3 16.6 V IN 063 063
760440 V815 Mon 06 41 06.3 +09 29 31 17.0: ( 0.14I) V IN: 063 063
760441 V816 Mon 06 41 07.7 +09 28 15 16.2 16.5 V IN 063 063
760442 V817 Mon 06 41 09.1 +09 53 01 16.0: ( 0.35I) V IN 062 063
760443 V818 Mon 06 41 09.8 +09 27 14 14.0 ( 0.23I) V IN 062 063
760444 V819 Mon 06 41 11.2 +09 26 39 15.5: ( 0.17 ) I IN 062 063
760445 V820 Mon 06 41 12.8 +09 52 44 14.8 ( 0.20I) V IN 062 063
760446 V821 Mon 06 41 17.8 +09 29 02 18.1 ( 0.26I) V IN 062 063
760447 KV Cam 06 41 25.7 +64 50 32 11.4 11.9 V SR: 012 GSC
760448 PV CMa 06 45 03.3 -25 22 39 13.2 13.8 V SR: 012 GSC
760449 PW CMa 06 47 09.1 -25 21 18 13.2 14.8 V SR: 012 GSC
760450 KW Cam 06 48 35.3 +64 20 60 10.3 11.4 V SR: 012 GSC
760451 DM Lyn 06 49 44.1 +59 11 17 11.9 12.7 V SR: 012 GSC
760452 V355 Gem 07 00 36.5 +26 08 18 10.5 (15.0 V M 054 GSC
760453 PX CMa 07 03 03.8 -20 49 13 18.72 19.09 I EW 065 065
760454 PY CMa 07 03 04.1 -20 50 23 18.27 18.64 I EW 065 065
760455 PZ CMa 07 03 05.0 -20 49 50 16.63 17.11 I EA 065 065
760456 QQ CMa 07 03 05.1 -20 49 51 18.60 18.80 I EW 065 065
760457 QR CMa 07 03 07.3 -20 49 17 17.68 18.00 I EW 065 065
760458 QS CMa 07 03 07.7 -20 49 12 17.71 17.98 I E/RS 065 065
760459 QT CMa 07 09 54.7 -14 31 41 12.5 14.2 V SR: 012 GSC
760460 BZ CMi 07 11 52.6 +04 04 05 11.4 11.9 * EA: 066 GSC
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760461 V446 Pup 07 13 19.7 -35 00 34 13.3 14.2 V SR: 012 GSC
760462 QU CMa 07 13 54.6 -25 49 20 11.76 12.14 V EB 067 068
760463 V356 Gem 07 14 26.5 +24 42 40 6.89 ( 0.04u) V ACV 069 DM
760464 QV CMa 07 15 25.4 -17 49 19 12.1 (14.8 V M 070 USNO
760465 QW CMa 07 17 44.2 -28 14 50 13.5 14.1 V LB 012 USNO
760466 QX CMa 07 18 34.4 -24 57 27 11.13 11.19 b LBV: 071 071
760467 QY CMa 07 18 38.8 -24 56 16 10.59 10.64 b DSCTC: 071 071
760468 V822 Mon 07 18 49.3 -08 03 39 12.8 14.3 V SR: 012 GSC
760469 QZ CMa 07 19 10.2 -29 52 34 12.4 14.7 V SR: 012 GSC
760470 V335 CMa 07 19 37.0 -31 17 45 12.0 12.8 V LB: 012 GSC
760471 V336 CMa 07 20 05.4 -26 02 30 14.5 15.2 V SR: 012 USNO
760472 V337 CMa 07 21 20.0 -20 22 18 12.6 14.5 V SR: 012 USNO
760473 V338 CMa 07 21 35.2 -15 44 28 12.3 13.5 V SR: 012 GSC
760474 V339 CMa 07 21 35.4 -20 27 36 11.0 11.9 V LB: 012 GSC
760475 V340 CMa 07 21 36.7 -28 57 43 12.1 13.0 V SR: 012 GSC
760476 V341 CMa 07 21 42.2 -28 29 57 12.3 12.9 V SR: 012 GSC
760477 V342 CMa 07 21 43.4 -15 35 28 13.3 15.1 V SR: 012 USNO
760478 V343 CMa 07 21 49.1 -28 38 40 11.8 12.7 V SR: 012 GSC
760479 V823 Mon 07 22 18.1 -09 56 02 12.3 13.5 V SR: 012 GSC
760480 V824 Mon 07 22 47.2 -08 48 55 13.7 (15.3 V M 012 USNO
760481 V344 CMa 07 22 49.5 -24 38 20 13.6 14.8 V SR: 012 GSC
760482 V345 CMa 07 23 50.1 -15 33 15 13.4 14.1 V SR: 012 USNO
760483 V523 Aur 07 24 03.5 +41 26 02 13.3 14.7 * E: 072 GSC
760484 V357 Gem 07 24 28.4 +14 34 07 11.7 12.7 V SR: 012 GSC
760485 V825 Mon 07 24 33.3 -00 56 40 12.4 13.1 V SR: 012 GSC
760486 CC CMi 07 24 51.0 +12 08 17 11.8 12.9 V SR: 012 GSC
760487 CD CMi 07 25 27.4 +10 18 24 11.5 11.8 * SR 073 GSC
760488 CE CMi 07 25 28.5 +00 35 13 14.5 (15.0 V M: 012 USNO
760489 V346 CMa 07 25 30.1 -29 51 23 11.9 12.4 V SR: 012 GSC
760490 V347 CMa 07 25 36.1 -16 01 35 13.4 14.3 V SR: 012 USNO
760491 V348 CMa 07 25 40.3 -22 02 28 12.0 13.5 V SR: 012 GSC
760492 V349 CMa 07 25 58.2 -11 44 22 13.2 (15.4 V M 012
760493 CF CMi 07 26 33.2 +10 03 56 12.29 12.59 * SR 074 GSC
760494 CG CMi 07 26 46.9 +02 25 58 12.3 13.1 V LB 012 USNO
760495 CH CMi 07 27 44.1 +09 19 04 11.1 12.5 V SR: 012 GSC
760496 V358 Gem 07 27 47.6 +18 14 37 11.5 12.8 V SR: 012 GSC
760497 V826 Mon 07 28 28.2 -00 45 04 12.3 (15.3 V M 012 USNO
760498 V827 Mon 07 29 35.5 -09 15 33 7.96 8.00 V ACV 075 DM
760499 V447 Pup 07 29 50.8 -27 28 14 12.0 12.8 V LB 012 GSC
760500 V448 Pup 07 30 07.4 -29 16 03 12.4 13.0 V SR: 012 GSC
760501 V359 Gem 07 30 31.5 +22 36 56 13.0 14.3 V SR: 012 GSC
760502 V828 Mon 07 31 38.2 -11 01 38 10.9 12.2 V LB 012 GSC
760503 V449 Pup 07 31 38.3 -22 47 05 13.3 14.1 V SR: 012 USNO
760504 V450 Pup 07 31 42.3 -30 27 36 11.8 13.2 V SR: 012 GSC
760505 DN Lyn 07 31 42.5 +47 33 23 11.7 14.3 V M: 012 GSC
760506 V451 Pup 07 32 05.5 -26 38 26 12.0 13.1 V SR: 012 GSC
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760507 V452 Pup 07 32 21.3 -29 04 54 13.1 13.9 V SR: 012 USNO
760508 V453 Pup 07 32 24.7 -23 58 06 13.1 15.0 V SR: 012 USNO
760509 CI CMi 07 33 17.9 +11 02 08 13.0 15.0 V SR: 012 GSC
760510 V454 Pup 07 34 26.8 -16 03 33 13.6 14.4 V LB: 012 USNO
760511 V455 Pup 07 34 56.2 -22 50 04 13.2 (15.2 V M: 012 USNO
760512 CK CMi 07 35 48.0 +11 01 15 11.3 12.5 V SR: 012 GSC
760513 V456 Pup 07 35 58.0 -18 19 52 11.35 ( 1.0 ) V SR: 012 GSC
760514 V457 Pup 07 35 59.9 -19 52 57 11.8 13.0 V SR: 012 GSC
760515 V458 Pup 07 36 34.8 -21 06 47 11.8 12.8 V SR: 012 GSC
760516 V459 Pup 07 37 13.1 -18 06 45 11.9 12.4 V SR: 012 GSC
760517 V460 Pup 07 37 25.1 -12 04 10 14.08 14.12 V DSCTC 077 077
760518 V461 Pup 07 37 26.1 -13 00 09 14.3 15.2 V SR: 012 USNO
760519 V462 Pup 07 37 31.2 -12 02 06 14.66 14.91 V EB: 077 077
760520 V463 Pup 07 37 31.6 -12 02 11 13.46 13.50 V DSCTC 077 077
760521 V464 Pup 07 37 35.7 -12 03 59 13.39 13.42 V DSCTC 077 077
760522 V465 Pup 07 37 40.5 -12 01 26 13.37 13.48 V DSCT 077 077
760523 V445 Pup 07 37 56.9 -25 56 59 8.6 (14. V NC: 257 USNO
760524 V466 Pup 07 38 45.3 -22 07 09 13.2 13.9 V LB 012 USNO
760525 V829 Mon 07 39 39.5 -10 43 05 14.3 (15.3 V M 012 USNO
760526 V467 Pup 07 39 42.0 -22 22 18 11.2 12.5 V SR: 012 GSC
760527 CL CMi 07 39 47.7 +03 12 42 11.5 12.3 V SR: 012 GSC
760528 V468 Pup 07 39 58.0 -37 34 46 5.92 6.02 V BE 078 DM
760529 CM CMi 07 40 00.7 +05 59 23 11.7 12.9 V SR: 012 GSC
760530 V469 Pup 07 40 00.8 -22 43 35 11.6 12.7 V SR: 012 GSC
760531 V470 Pup 07 40 42.8 -22 10 36 12.2 (15.0 V M 012 USNO
760532 V471 Pup 07 41 06.0 -26 25 19 12.1 14.6 V SR: 012 USNO
760533 V360 Gem 07 42 04.1 +15 20 33 11.0 12.1 V SR: 012 079
760534 V472 Pup 07 42 25.7 -18 09 09 12.3 13.3 V SR: 012 USNO
760535 V473 Pup 07 42 31.6 -17 54 59 11.20 ( 0.8 ) V SR: 012 GSC
760536 V361 Gem 07 42 46.4 +23 09 46 12.0 12.6 V SR: 012 GSC
760537 V474 Pup 07 43 20.2 -16 31 01 10.82 ( 0.8 ) V SR: 012 GSC
760538 V475 Pup 07 43 38.1 -31 53 22 12.5 (15.1 V M: 012 USNO
760539 V476 Pup 07 44 15.1 -25 04 17 11.9 13.5 V SR: 012 USNO
760540 V477 Pup 07 45 02.4 -15 00 49 12.8 13.9 V SR: 012 GSC
760541 V478 Pup 07 45 31.8 -12 49 12 13.1 13.8 V LB 012 GSC
760542 DO Lyn 07 45 42.3 +39 32 49 7.17 ( 0.05 ) V GDOR 080 DM
760543 CN CMi 07 45 51.4 +00 55 40 13.1 (15.3 V M 012 USNO
760544 V479 Pup 07 46 52.7 -27 19 17 11.8 14.2 V SR: 012 USNO
760545 V480 Pup 07 47 48.3 -29 53 43 12.9 14.1 V SR: 012 USNO
760546 DP Lyn 07 47 50.0 +58 59 26 11.9 13.1 V SR: 012 GSC
760547 V481 Pup 07 48 53.3 -35 06 52 13.0 13.5 V LB: 012 GSC
760548 V482 Pup 07 49 13.1 -23 06 21 13.1 15.0 V SR: 012 GSC
760549 V483 Pup 07 50 32.7 -18 06 04 13.0 14.7 V SR: 012 USNO
760550 V484 Pup 07 51 10.2 -17 57 21 12.5 14.2 V SR: 012 USNO
760551 V485 Pup 07 51 33.9 -35 14 05 12.1 13.5 V SR: 012 GSC
760552 V486 Pup 07 52 05.4 -30 05 06 11.5 12.1 V LB: 012 GSC
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760553 CO CMi 07 52 11.1 +10 29 01 12.6 13.7 V SR: 012 GSC
760554 V487 Pup 07 52 16.3 -24 27 52 11.9 13.0 V SR: 012 GSC
760555 V488 Pup 07 52 38.5 -30 07 05 12.6 13.4 V LB 012 GSC
760556 V830 Mon 07 52 44.9 -05 07 11 12.6 13.8 V SR: 012 GSC
760557 V362 Gem 07 53 23.8 +14 28 11 10.4 11.2 V SR: 012 GSC
760558 V489 Pup 07 53 32.6 -29 02 34 12.5 13.1 V SR: 012 GSC
760559 V490 Pup 07 53 54.7 -30 23 55 13.2 14.3 V LB 012 GSC
760560 V491 Pup 07 53 56.1 -29 12 31 12.3 12.9 V SR: 012 GSC
760561 V492 Pup 07 54 05.3 -16 17 16 11.2 12.7 V SR: 012 GSC
760562 V493 Pup 07 54 27.4 -34 08 18 11.72 ( 0.7 ) V SR: 012 GSC
760563 V494 Pup 07 54 27.9 -32 20 58 10.9 12.0 V SR: 012 GSC
760564 V495 Pup 07 55 06.3 -19 09 24 12.8 14.4 V SR: 012 GSC
760565 V496 Pup 07 55 17.2 -32 27 25 11.3 12.2 V GCAS: 012 GSC
760566 V497 Pup 07 55 17.6 -29 28 22 12.8 13.7 V SR: 012 GSC
760567 V498 Pup 07 55 54.1 -12 43 23 13.3 14.6 V SR: 012 USNO
760568 V499 Pup 07 56 30.0 -23 41 21 13.4 14.1 V SR: 012 USNO
760569 V500 Pup 07 56 43.0 -28 15 16 11.4 11.9 V SR: 012 GSC
760570 GR Cn 07 56 54.0 +09 42 38 12.4 15.2 V M 012 GSC
760571 CP CMi 07 56 56.5 +03 22 28 13.5 14.5 V SR: 012 GSC
760572 V363 Gem 07 56 58.0 +31 48 53 11.2 12.3 V SR: 012 GSC
760573 V501 Pup 07 57 24.1 -28 57 39 13.6 (14.5 V M: 012 GSC
760574 V831 Mon 07 57 43.2 -00 41 06 11.2 14.0 V M 012 GSC
760575 V502 Pup 07 57 53.2 -31 33 57 12.6 13.1 V SR: 012 GSC
760576 V503 Pup 07 58 08.4 -30 55 39 11.6 12.3 V SR: 012 GSC
760577 V832 Mon 07 58 43.5 -07 02 12 13.2 14.2 V SR: 012 GSC
760578 V504 Pup 07 59 15.3 -31 20 06 11.6 12.4 V SR: 012 GSC
760579 CQ CMi 07 59 53.8 +01 50 17 14.0 14.7 V SR: 012 GSC
760580 V505 Pup 08 00 27.8 -14 06 14 13.6 (15.1 V M: 012 USNO
760581 V506 Pup 08 00 44.1 -15 45 23 12.6 13.1 V SR: 012 GSC
760582 V507 Pup 08 00 55.8 -24 26 44 13.8 (14.5 V M: 012 USNO
760583 V508 Pup 08 01 35.8 -31 53 49 13.0 13.8 V SR: 012 GSC
760584 V364 Gem 08 01 37.5 +29 00 39 10.9 11.5 V SR: 012 GSC
760585 V509 Pup 08 02 25.5 -30 32 16 11.3 12.3 V SR: 012 GSC
760586 V510 Pup 08 02 40.7 -24 04 43 11.7 12.2 V SRD: 012 GSC
760587 V511 Pup 08 03 10.7 -12 14 10 12.4 13.3 V SR: 012 GSC
760588 V512 Pup 08 03 19.2 -31 38 01 11.7 12.7 V SR: 012 GSC
760589 V513 Pup 08 03 22.2 -31 30 12 10.8 11.7 V SR: 012 GSC
760590 V514 Pup 08 03 30.5 -18 00 31 11.7 13.0 V SR: 012 GSC
760591 V515 Pup 08 03 42.4 -31 26 46 11.4 12.2 V SR: 012 GSC
760592 V516 Pup 08 03 45.6 -47 48 44 16.2 18.5 B E+XM 081 USNO
760593 V833 Mon 08 04 30.7 -03 07 48 11.8 14.8 V M: 012 USNO
760594 V365 Gem 08 04 33.6 +28 05 55 12.4 13.6 V SR: 012 GSC
760595 V517 Pup 08 04 36.4 -31 30 35 12.5 13.3 V SR: 012 GSC
760596 V834 Mon 08 05 27.2 -09 41 01 12.8 13.6 V SR: 012 GSC
760597 CR CMi 08 06 02.8 +03 09 47 11.5 12.5 V SR: 012 GSC
760598 CS CMi 08 06 21.6 +03 23 02 12.3 13.5 V SR: 012 GSC
IBVS 5135 17
Table 1 (ontinued)
No. Name R.A.,Del., 2000.0 Max Min Type Ref.
h m s o ' " m m
760599 V835 Mon 08 06 30.1 -04 26 23 12.6 13.8 V SR: 012 GSC
760600 V518 Pup 08 06 51.4 -15 33 24 13.0 14.2 V SR: 012 USNO
760601 V519 Pup 08 07 03.5 -32 38 45 11.1 12.0 V SR: 012 GSC
760602 V520 Pup 08 07 03.9 -32 21 32 12.7 13.2 V RR: 012 GSC
760603 V521 Pup 08 07 05.1 -29 47 44 10.4 11.68 V SR: 012 GSC
760604 V522 Pup 08 07 28.9 -32 23 32 12.2 12.9 V SR: 012 GSC
760605 V523 Pup 08 07 47.5 -26 33 08 12.8 13.7 V RRAB: 082 GSC
760606 V524 Pup 08 07 52.4 -26 32 35 12.9 13.6 V SR: 012 GSC
760607 V836 Mon 08 07 58.3 -10 29 31 10.68 ( 0.7 ) V SR: 012 GSC
760608 V525 Pup 08 08 03.0 -22 42 56 12.4 12.9 V SR: 012 GSC
760609 V526 Pup 08 08 06.6 -32 57 11 10.9 11.8 V SR: 012 GSC
760610 CT CMi 08 08 16.2 +00 43 37 12.0 12.5 V SR: 012 GSC
760611 V837 Mon 08 08 22.4 -01 05 18 10.72 ( 0.7 ) V SR: 012 GSC
760612 V527 Pup 08 08 39.6 -25 43 22 11.4 12.4 V SR: 012 GSC
760613 V528 Pup 08 09 04.8 -28 29 06 12.0 12.9 V SR: 012 GSC
760614 V529 Pup 08 09 06.9 -32 25 22 12.7 13.4 V SR: 012 GSC
760615 V530 Pup 08 09 16.9 -32 48 24 12.8 13.8 V SR: 012 GSC
760616 CU CMi 08 09 25.5 +05 08 20 12.7 13.7 V SR: 012 GSC
760617 V531 Pup 08 10 10.0 -29 32 03 10.58 11.6 V SR: 012 GSC
760618 V532 Pup 08 10 29.1 -32 47 21 12.2 14.5 V SR: 012
760619 CV CMi 08 11 09.5 +00 40 31 10.57 ( 0.7 ) V SR: 012 GSC
760620 V533 Pup 08 11 13.5 -27 53 26 13.0 13.8 V SR: 012 GSC
760621 V534 Pup 08 12 03.4 -20 21 39 11.7 12.3 V SR: 012 GSC
760622 V535 Pup 08 12 04.0 -20 02 26 12.4 13.1 V SR: 012 GSC
760623 V536 Pup 08 12 12.7 -31 14 14 12.0 13.8 V SR: 012 GSC
760624 V537 Pup 08 12 30.6 -30 09 05 12.3 13.0 V SR: 012 GSC
760625 V538 Pup 08 13 11.3 -19 56 29 12.9 13.7 V SR: 012 GSC
760626 V539 Pup 08 13 38.1 -25 57 36 13.5 14.2 V SR: 012 USNO
760627 V362 Hya 08 14 04.8 -08 38 25 12.8 13.8 V SR: 012 GSC
760628 V540 Pup 08 14 36.8 -30 58 24 12.1 13.4 V SR: 012 GSC
760629 GS Cn 08 15 06.3 +28 31 10 10.9 12.1 V SR: 012 DM
760630 V363 Hya 08 15 11.2 -04 27 51 12.8 14.4 V SR: 012 USNO
760631 KO UMa 08 15 42.1 +66 10 32 7.18 ( 0.04 ) V GDOR 080 DM
760632 V541 Pup 08 15 46.2 -34 23 58 12.4 13.7 V SR: 012 GSC
760633 V542 Pup 08 15 60.0 -31 25 55 12.7 13.3 V SR: 012 GSC
760634 V543 Pup 08 16 08.2 -31 12 28 13.3 13.9 V SR: 012 GSC
760635 V544 Pup 08 16 13.5 -32 35 05 11.3 12.4 V SR: 012 GSC
760636 V545 Pup 08 16 54.2 -30 13 19 13.0 13.6 V SR: 012 GSC
760637 V546 Pup 08 17 13.2 -34 17 15 10.5 11.2 V SR: 012 DM
760638 V547 Pup 08 18 04.0 -28 21 51 11.9 13.0 V SR: 083 GSC
760639 V548 Pup 08 18 45.5 -31 51 10 11.7 12.8 V SR: 012 GSC
760640 V549 Pup 08 18 59.3 -34 50 38 12.6 13.5 V SR: 012 GSC
760641 V550 Pup 08 19 29.9 -32 04 24 13.1 13.6 V SR: 012 GSC
760642 V551 Pup 08 20 20.9 -32 13 56 12.3 (14.3 V SR: 012 GSC
760643 V552 Pup 08 20 57.1 -19 15 04 9.09 ( 0.5 ) V SRD 084 DM
760644 V364 Hya 08 21 27.6 -00 33 49 11.09 ( 0.5 ) V SR: 012 GSC
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760645 V553 Pup 08 21 45.8 -13 42 13 14.0 14.6 V SR: 012 USNO
760646 V365 Hya 08 21 53.2 -09 40 12 11.9 13.1 V SR: 012 GSC
760647 GT Cn 08 22 01.4 +13 37 04 10.8 12.4 V SR: 012 GSC
760648 V554 Pup 08 22 02.8 -17 41 40 14.3 14.8 V SR: 012 USNO
760649 V555 Pup 08 22 14.9 -18 01 22 12.1 14.7 V SR: 012 GSC
760650 V556 Pup 08 22 37.4 -18 03 13 11.6 12.5 V SR: 012 GSC
760651 V557 Pup 08 22 53.4 -15 18 28 11.3 13.7 V SR: 012 USNO
760652 V558 Pup 08 23 10.4 -33 12 13 12.0 (14.5 V M: 012 USNO
760653 V559 Pup 08 23 34.6 -21 31 44 12.5 13.2 V SR: 012 GSC
760654 DQ Lyn 08 23 41.0 +37 28 11 11.46 11.92 B RRC 085 GSC
760655 V560 Pup 08 24 03.1 -26 44 59 11.2 12.0 V SR: 012 DM
760656 DR Lyn 08 24 24.5 +50 00 51 11.6 14.3 V EA 012 GSC
760657 V561 Pup 08 24 25.9 -24 21 23 11.2 14.8 V M: 012 USNO
760658 V562 Pup 08 24 45.9 -33 45 13 11.3 12.8 V SR: 012 GSC
760659 V563 Pup 08 24 48.5 -33 07 31 11.8 12.8 V SR: 012 GSC
760660 V564 Pup 08 25 02.6 -25 22 00 11.29 ( 0.8 ) V SR: 012 DM
760661 V565 Pup 08 25 08.9 -22 41 38 11.4 (15.1 V M 086 USNO
760662 V566 Pup 08 25 45.1 -33 18 00 12.4 13.1 V SR: 012 GSC
760663 GU Cn 08 26 13.9 +15 21 39 10.6 11.7 V SR: 012 GSC
760664 V567 Pup 08 26 39.2 -13 28 22 11.4 12.4 V SR: 012 GSC
760665 AS Pyx 08 27 21.9 -26 14 58 14.3 14.8 V RR: 012 GSC
760666 V568 Pup 08 27 29.8 -12 43 27 12.0 13.5 V SR: 012 GSC
760667 GV Cn 08 27 40.5 +19 15 44 11.4 13.1 V SR: 012 GSC
760668 AT Pyx 08 28 40.7 -33 46 23 12.7 (14.0 V INB 012 260
760669 AU Pyx 08 29 22.6 -33 33 32 12.1 13.0 V SR: 012 GSC
760670 AV Pyx 08 31 01.2 -21 47 38 12.2 (14.2 V M: 087 USNO
760671 AW Pyx 08 31 52.8 -26 37 08 11.2 12.5 V SR: 012 DM
760672 AX Pyx 08 31 53.3 -34 13 18 12.6 13.8 V SR: 012 GSC
760673 AY Pyx 08 32 06.5 -34 11 31 12.4 13.0 V SR: 012 GSC
760674 AZ Pyx 08 32 47.2 -34 14 29 11.7 12.5 V SR: 012 GSC
760675 V366 Hya 08 34 26.3 -16 39 42 12.9 14.3 V SR: 012 GSC
760676 BB Pyx 08 34 33.0 -21 45 35 13.0 14.1 V SR: 012 GSC
760677 V367 Hya 08 34 60.0 -17 22 08 12.5 13.4 V SR: 012 GSC
760678 BC Pyx 08 35 26.4 -27 16 12 13.2 14.0 V SR: 012 GSC
760679 V368 Hya 08 35 40.6 -16 35 40 13.1 14.2 V SR: 012 GSC
760680 BD Pyx 08 36 03.6 -19 15 09 12.4 14.5 V SR: 012 USNO
760681 V369 Hya 08 36 29.5 -16 01 56 11.8 12.9 V SR: 012 GSC
760682 V370 Hya 08 37 13.6 -16 21 41 10.8 11.8 V SR: 012 DM
760683 BE Pyx 08 37 45.2 -22 04 41 12.7 13.2 V SR: 012 GSC
760684 BF Pyx 08 38 17.9 -18 14 39 10.8 12.0 V SR: 012 GSC
760685 BG Pyx 08 38 34.2 -17 40 41 13.6 14.3 V SR: 012 GSC
760686 V371 Hya 08 40 24.2 -14 49 20 11.0 (13.8 V M 088 USNO
760687 BH Pyx 08 43 41.1 -32 31 39 10.1 (15.0 V M 089 090
760688 delta Vel 08 44 42.2 -54 42 32 1.96 ( 0.4 ) V EA 076 DM
760689 KP UMa 08 47 50.8 +66 12 38 7.87 ( 0.04 ) V ELL 091 DM
760690 GW Cn 08 48 12.7 +21 07 14 12.1 13.1 V L: 012 GSC
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760691 BI Pyx 08 50 17.8 -23 18 44 11.42 ( 0.6 ) V SR: 012 DM
760692 GX Cn 08 50 49.5 +12 17 16 11.72 ( 0.08 ) V RS 092 GSC
760693 BK Pyx 08 51 20.4 -19 37 01 11.45 ( 1.0 ) V SR: 012 GSC
760694 V372 Hya 08 51 48.1 -19 09 24 10.4 11.6 V SR: 012 DM
760695 V373 Hya 08 52 36.2 -19 13 30 13.1 14.7 V SR: 012 GSC
760696 BL Pyx 08 59 02.3 -23 16 30 10.8 11.4 V SR: 012 DM
760697 V374 Hya 09 00 14.8 -17 38 25 14.3 15.0 V SR: 012 GSC
760698 V375 Hya 09 00 16.2 -17 39 23 13.3 (15.3 V M: 012 GSC
760699 V376 Hya 09 00 16.6 -16 48 31 11.35 ( 1.1 ) V SR: 012 DM
760700 V377 Hya 09 00 55.5 -15 30 52 12.4 13.2 V SR: 012 GSC
760701 BM Pyx 09 01 24.4 -24 05 53 13.8 14.5 V SR: 012 GSC
760702 V378 Hya 09 01 37.0 -17 08 39 11.6 12.1 V SR: 012 GSC
760703 BN Pyx 09 02 20.4 -23 47 01 14.4 15.3 V SR: 012 GSC
760704 BO Pyx 09 02 49.8 -19 57 29 14.2 14.8 V SR: 012 GSC
760705 BP Pyx 09 03 53.2 -23 49 02 11.96 ( 0.9 ) V SR: 012 DM
760706 BQ Pyx 09 04 13.7 -29 53 01 13.2 14.0 V L: 012 GSC
760707 BR Pyx 09 04 14.7 -29 29 40 12.7 (15.2 V M: 012 GSC
760708 BS Pyx 09 04 43.4 -20 07 45 11.5 12.1 V SR: 012 GSC
760709 BT Pyx 09 05 02.8 -28 14 51 13.2 13.8 V SR: 012 GSC
760710 BU Pyx 09 05 09.0 -19 57 25 12.7 13.3 V SR: 012 GSC
760711 BV Pyx 09 06 30.6 -21 01 53 12.8 13.6 V SR: 012 GSC
760712 V379 Hya 09 06 39.0 -19 18 45 12.7 14.8 V SR: 012 GSC
760713 DS Lyn 09 06 48.0 +35 51 40 12.7 13.5 V LB: 012 GSC
760714 BW Pyx 09 06 53.8 -24 40 05 9.93 ( 0.5 ) V SR: 012 DM
760715 BX Pyx 09 07 10.3 -27 16 50 11.9 13.0 V SR: 012 GSC
760716 BY Pyx 09 07 34.5 -27 31 07 10.05 ( 0.6 ) V SR: 012 DM
760717 BZ Pyx 09 08 10.1 -28 19 10 11.46 ( 0.7 ) V SR: 012 DM
760718 CC Pyx 09 09 28.6 -22 13 05 13.3 (15.0 V M: 012 USNO
760719 CD Pyx 09 09 40.5 -24 37 59 12.3 12.9 V SR: 012 GSC
760720 V380 Hya 09 09 42.4 -17 40 43 11.48 ( 0.6 ) V SR: 012 GSC
760721 CE Pyx 09 09 43.8 -27 15 32 11.58 ( 0.7 ) V SR: 012 DM
760722 GY Cn 09 09 50.6 +18 49 47 12.5 17.80 V UGSU:+E 093 270
760723 V381 Hya 09 12 48.4 -23 21 47 10.47 ( 0.5 ) V SR: 012 DM
760724 V382 Hya 09 13 24.1 -15 07 34 11.26 ( 0.6 ) V SR: 012 GSC
760725 V383 Hya 09 13 55.7 -17 46 40 12.0 13.6 V SR: 012 GSC
760726 CF Pyx 09 14 26.0 -24 31 58 10.3 11.1 V SR: 012 DM
760727 CG Pyx 09 14 49.4 -26 41 28 13.0 14.2 V SR: 012 GSC
760728 DT Lyn 09 14 55.4 +45 23 41 14.9 ( 0.07*) B RPHS 094 095
760729 CH Pyx 09 15 19.9 -24 44 16 11.1 11.6 V SR: 012 DM
760730 GZ Cn 09 15 51.7 +09 00 50 13.1 15.4 V UG 261 GSC
760731 HH Cn 09 16 50.7 +28 49 43 13.7 18. V UGSS 096 USNO
760732 CI Pyx 09 17 06.0 -28 35 57 11.62 ( 0.5 ) V SR: 012 GSC
760733 KQ UMa 09 17 20.2 +68 38 06 12.9 14.4 V L: 012 GSC
760734 V384 Hya 09 17 26.2 -22 48 11 13.1 14.2 V SR: 012 GSC
760735 CK Pyx 09 17 53.8 -29 05 22 13.2 13.8 V SR: 012 GSC
760736 CL Pyx 09 22 18.6 -28 27 50 12.0 13.1 V SR: 012 GSC
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760737 CM Pyx 09 23 15.7 -28 45 23 11.12 ( 0.6 ) V SR: 012 DM
760738 V385 Hya 09 29 36.9 -22 05 23 10.85 ( 0.7 ) V SR: 012 DM
760739 V386 Hya 09 31 02.5 -23 42 07 12.4 13.2 V SR: 012 DM
760740 V387 Hya 09 33 22.4 -20 06 28 13.4 14.7 V SR: 012 USNO
760741 V388 Hya 09 33 57.9 -19 55 36 12.7 13.8 V SR: 012 GSC
760742 V389 Hya 09 34 47.4 -21 52 35 11.77 ( 0.5 ) V SR: 012 GSC
760743 KR UMa 10 01 27.7 +55 53 28 15.00 ( 1.25 ) g NL: 097 098
760744 BD Ant 10 18 06.4 -36 02 31 11.5 (14.9 V M 099 USNO
760745 KS UMa 10 20 26.7 +53 04 33 12.2 16.2 V UGSU 100 USNO
760746 V383 Vel 10 21 41.8 -49 49 24 12.5 17. P UGSS 101 101
760747 WX LMi 10 26 27.4 +38 45 05 16.4 ( 1.27 ) R AM 102 USNO
760748 UZ Sex 10 28 34.8 -00 00 29 13.83 ( 0.02R ) V R 103 103
760749 V542 Car 10 33 41.8 -64 13 46 11.75 ( 0.04 ) V BY 104 105
760750 V543 Car 10 35 47.3 -64 18 46 14.61 ( 0.17 ) V BY 104 105
760751 V544 Car 10 36 18.3 -64 14 57 15.14 ( 0.17 ) V BY 104 105
760752 V545 Car 10 36 26.4 -65 00 17 14.35 ( 0.10 ) V BY 104 105
760753 V546 Car 10 36 38.1 -64 47 54 12.73 ( 0.15 ) V BY 104 105
760754 V547 Car 10 37 22.3 -64 43 20 15.08 ( 0.08 ) V BY 104 105
760755 V548 Car 10 37 49.5 -64 00 51 15.06 ( 0.21 ) V BY 104 105
760756 V549 Car 10 39 55.3 -63 36 23 14.88 ( 0.10 ) V BY 104 105
760757 V550 Car 10 39 55.9 -63 59 30 12.14 ( 0.11 ) V BY 104 105
760758 V551 Car 10 40 30.1 -64 42 17 14.75 ( 0.08 ) V BY 104 105
760759 V552 Car 10 40 51.3 -64 42 48 12.19 ( 0.21 ) V BY 104 105
760760 V553 Car 10 41 00.0 -64 20 01 15.39 ( 0.10 ) V BY 104 105
760761 V554 Car 10 41 45.4 -64 28 03 13.64 ( 0.21 ) V BY 104 105
760762 V555 Car 10 42 07.1 -64 46 08 11.57 ( 0.07 ) V BY 104 106
760763 V556 Car 10 42 28.1 -64 36 12 15.59 ( 0.07 ) V BY 104 105
760764 V557 Car 10 42 41.5 -64 21 05 10.57 ( 0.21 ) V BY 104 107
760765 V558 Car 10 44 06.8 -63 59 36 11.07 ( 0.08 ) V BY 104 105
760766 V559 Car 10 44 22.5 -64 15 30 10.92 ( 0.06 ) V BY 104 106
760767 V560 Car 10 44 33.7 -59 44 15 7.74 ( 0.02 ) V ELL 108 DM
760768 V561 Car 10 44 59.6 -65 02 19 10.89 ( 0.09 ) V BY 104 107
760769 V562 Car 10 45 18.6 -63 32 27 14.12 ( 0.08 ) V BY 104 105
760770 V563 Car 10 45 30.0 -64 25 21 10.66 ( 0.10 ) V BY 104 107
760771 V564 Car 10 46 14.8 -64 02 58 10.70 ( 0.12 ) V BY 104 105
760772 V565 Car 10 46 35.3 -64 03 45 12.71 ( 0.12 ) V BY 104 105
760773 V566 Car 10 46 51.8 -63 34 16 12.97 ( 0.21 ) V BY 104 105
760774 V567 Car 10 48 18.4 -64 09 53 10.26 ( 0.05 ) V BY 104 107
760775 V568 Car 10 48 25.4 -64 22 44 13.79 ( 0.07 ) V BY 104 105
760776 V569 Car 10 49 26.4 -64 39 00 13.33 ( 0.14 ) V BY 104 105
760777 V570 Car 10 49 48.4 -64 46 29 11.73 ( 0.10 ) V BY 104 105
760778 V571 Car 10 49 56.8 -63 48 19 12.94 ( 0.11 ) V BY 104 105
760779 KT UMa 10 58 07.4 +56 07 09 11.07 11.57 V RRAB 109 110
760780 WX Crt 11 01 23.8 -11 32 44 12.3 14.3 V SR: 111 GSC
760781 KU UMa 11 05 37.2 +58 20 09 14.0 14.8 V SR: 054 GSC
760782 GK Leo 11 07 50.5 +27 09 08 11.6 13.2 V LB 054 GSC
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760783 KV UMa 11 18 10.9 +48 02 13 12.8 18.8 V XND 112 113
760784 V1033 Cen 11 41 22.7 -64 10 16 16.6 ( 1.0 ) V XM 114 005
760785 GL Leo 11 45 57.1 +23 17 30 18.6 ( 0.04 ) I BY 115 262
760786 KW UMa 11 47 07.8 +61 24 07 6.83 ( 0.03 ) B DSCTC 009 DM
760787 EE Cha 11 58 35.2 -77 49 32 7.04 7.15 B DSCT 116 DM
760788 KX UMa 11 58 43.3 +63 21 15 13.3 14.6 V SRA: 012 GSC
760789 DX Cru 12 05 19.3 -62 03 46 14.45 14.61 y GDOR: 117 117
760790 EF Cha 12 07 05.5 -78 44 28 7.86 7.97 B DSCT 116 DM
760791 KY UMa 12 21 29.1 +53 04 37 12.4 ( 0.05*) B RPHS 094 095
760792 LM Com 12 26 30.8 +30 38 52 16.00 16.22 R R 118 095
760793 DF CVn 12 43 37.2 +38 44 16 10.96 11.46 V EW 119 120
760794 DY Cru 12 47 24.7 -59 41 41 8.4 9.9 V SR 121 GSC
760795 KU Dra 13 01 53.5 +65 54 08 11.8 13.3 V RR: 012 GSC
760796 OP Vir 13 03 27.6 +04 54 29 8.30 8.64 V SRB 122 DM
760797 LN Com 13 11 02.6 +18 03 54 14.0 14.7 V SR: 012 GSC
760798 OQ Vir 13 25 43.3 +06 03 17 12.3 14.3 V SR: 054 GSC
760799 DG CVn 13 31 46.6 +29 16 37 13.52 ( 0.1 ) B UV+BY: 123 123
760800 OR Vir 13 32 13.3 -19 39 51 12.4 14.4 V SR: 054 GSC
760801 OS Vir 13 40 41.8 +07 05 12 15.5 16.51 V UV 124 124
760802 OT Vir 14 01 07.8 -00 47 45 14.1 (15.5 V M: 012 GSC
760803 FT Boo 14 13 59.6 +47 26 43 12.9 15.1 V L: 012 GSC
760804 FU Boo 14 22 53.8 +19 32 19 13.5 15.0 V LB: 054 GSC
760805 OU Vir 14 35 00.2 -00 46 06 14.5 18.5 V UGSU+E 125 005
760806 V1034 Cen 14 35 01.3 -60 23 32 9.14 ( 0.03 ) B DSCTC 009 DM
760807 V1035 Cen 14 35 21.5 -62 22 40 9.18 ( 0.02 ) B DSCTC 009 DM
760808 V1036 Cen 14 36 39.7 -62 33 42 10.03 ( 0.02 ) B DSCTC 009 DM
760809 OV Vir 14 41 30.2 -02 02 28 7.83 ( 0.03v) V DSCTC: 126 DM
760810 KL Lib 14 48 34.9 -01 07 03 8.79 ( 0.02v) V DSCTC 263 DM
760811 KV Dra 14 50 38.3 +64 03 29 11.8 17.1 V UGSU 127 USNO
760812 V1037 Cen 14 56 50.5 -30 05 34 12.0 14.9 V M 054 GSC
760813 V1038 Cen 15 02 51.7 -41 36 03 12.7 (14.8 V M 128 GSC
760814 KM Lib 15 08 18.8 -03 09 48 12.8 13.8 V SR: 012 GSC
760815 FV Boo 15 08 25.8 +09 36 19 12.0 15.1 V M 012 264
760816 V344 Ser 15 11 58.8 +06 02 20 13.0 14.4 V L 012 GSC
760817 V345 Ser 15 16 21.9 +11 30 02 13.9 14.9 V SR: 012 GSC
760818 V346 Ser 15 18 40.3 +14 59 03 11.9 14.0 V SRA 012 GSC
760819 V347 Ser 15 27 23.6 +04 28 28 12.9 15.0 V SR: 012 GSC
760820 FW Boo 15 29 25.8 +52 25 09 11.4 14.3 V SR: 012 GSC
760821 KN Lib 15 29 56.4 -12 53 02 12.9 ( 0.60 ) V RRC 129 129
760822 KO Lib 15 30 36.0 -21 45 43 13.5 14.0 V I: 012 GSC
760823 KW Dra 15 31 19.7 +52 44 33 10.9 11.9 V SR: 012 GSC
760824 KP Lib 15 39 22.3 -12 06 54 13.6 ( 0.6 ) V RRC 130 GSC
760825 FX Boo 15 41 07.5 +47 20 44 12.2 (15.1 V M: 012 USNO
760826 KX Dra 15 41 44.8 +64 53 56 15.7 ( 0.32 ) B ZZA 131 095
760827 V381 Nor 15 50 58.7 -56 28 36 15.6 (21.4 V XND 132 133
760828 V1143 So 15 51 22.9 -21 43 07 12.8 14.2 V SR: 012 GSC
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760829 AK CrB 15 56 01.5 +37 06 22 11.2 12.4 V SR: 012 GSC
760830 V1144 So 15 56 29.4 -23 48 19 13.01 ( 0.09 ) V BY 134 135
760831 NR Lup 15 56 33.6 -33 18 24 12.0 12.9 V SR: 012 DM
760832 NS Lup 15 56 41.3 -33 16 43 13.7 (15.2 V SR: 012 GSC
760833 V1145 So 15 56 55.0 -23 29 47 15.45 ( 0.13 ) V BY 134 135
760834 V1146 So 15 57 20.1 -23 38 49 12.78 ( 0.06 ) V BY 134 135
760835 V1147 So 15 57 25.8 -23 54 22 13.72 ( 0.15 ) V BY: 134 135
760836 V1148 So 15 57 34.3 -23 21 11 13.62 ( 0.28 ) V BY 134 135
760837 V1149 So 15 58 36.9 -22 57 15 10.10 10.25 V INT 136 DM
760838 V1150 So 15 59 60.0 -22 20 37 13.25 ( 0.27 ) V BY: 134 135
760839 delta So 16 00 20.0 -22 37 18 1.86 2.32 V GCAS 137 DM
760840 V1151 So 16 01 05.2 -22 27 31 13.74 ( 0.16 ) V BY 134 135
760841 V1152 So 16 01 25.7 -22 40 40 11.45 ( 0.14 ) V BY 134 135
760842 V1153 So 16 02 08.5 -22 54 59 14.09 ( 0.07 ) V BY 134 135
760843 V1154 So 16 02 10.5 -22 41 29 11.32 ( 0.13 ) V RS: 134 135
760844 V1155 So 16 03 53.7 -26 48 37 13.1 (14.7 V M: 138 USNO
760845 V1156 So 16 04 47.7 -19 30 23 11.16 ( 0.17 ) V BY 134 135
760846 V1012 Her 16 05 28.9 +42 10 30 12.4 (15.2 V M 012 GSC
760847 V1157 So 16 11 20.6 -18 20 54 12.45 ( 0.16 ) V BY 134 135
760848 V1158 So 16 14 21.1 -18 41 11 13.3 (15.2 V M: 012 USNO
760849 V1159 So 16 18 58.6 -23 16 30 12.60 13.40 V INT: 136 GSC
760850 V1160 So 16 20 52.1 -31 53 24 11.3 (14.7 V M 012 USNO
760851 V1013 Her 16 24 49.7 +08 04 14 12.6 13.6 * RRAB 140 GSC
760852 V2503 Oph 16 25 10.5 -23 19 14 13.39 13.66 V INT 136 265
760853 V2504 Oph 16 25 51.8 -08 59 48 13.0 13.6 V EW: 012 GSC
760854 V2505 Oph 16 29 48.7 -21 52 12 11.23 ( 0.13 ) V BY 134 135
760855 V1161 So 16 32 46.0 -39 45 49 10.1 (13.9 V M 141
760856 V2506 Oph 16 45 47.7 -02 13 03 12.3 13.1 V LB: 012 GSC
760857 V1162 So 16 46 01.3 -36 33 07 12.5 (14.3 V M: 142 USNO
760858 V2507 Oph 16 48 18.0 -14 11 15 13.49 13.66 V INT 136 143
760859 V2508 Oph 16 48 45.6 -14 16 35 13.19 13.40 V INT 136 143
760860 V2509 Oph 16 51 29.9 +06 22 27 12.7 13.4 * RRAB 140 GSC
760861 V2510 Oph 16 53 28.3 -20 27 48 13.5 (15.2 V M: 144 USNO
760862 V2511 Oph 16 56 25.1 -20 30 44 13.1 (15.5 V M: 145 USNO
760863 V2512 Oph 16 57 12.8 -12 51 23 11.1 12.0 * SR: 146 USNO
760864 V2513 Oph 16 58 24.0 -20 23 36 11.1 12.1 * SR: 057 USNO
760865 V2514 Oph 16 58 46.7 -12 43 47 11.2 (14.2 * M 146 GSC
760866 V2515 Oph 16 59 13.1 -11 20 22 11.8 13.9 * SR: 147 GSC
760867 V1014 Her 16 59 25.1 +23 06 20 10.8 12.7 V SR: 012 GSC
760868 V2516 Oph 17 00 22.5 -30 01 33 12.5 15.2 * M: 057 USNO
760869 V2517 Oph 17 00 52.2 -29 01 34 12.4 (14.0 * SR: 057 USNO
760870 V2518 Oph 17 01 00.9 -22 49 47 11.5 13.9 * M: 057 USNO
760871 V2519 Oph 17 02 57.5 -28 57 18 11.3 12.3 * SR: 057 USNO
760872 V2520 Oph 17 02 58.9 -28 57 16 11.2 12.1 * SR: 057 USNO
760873 V2521 Oph 17 03 07.0 -20 33 26 8.8 10.0 * SR: 057 USNO
760874 V2522 Oph 17 08 11.4 -27 52 60 12.0 17.7 R M: 148 148
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760875 V2523 Oph 17 08 36.6 -17 26 31 10.9 12.94 V ZAND 149 GSC
760876 V2524 Oph 17 11 49.8 -26 39 12 12.9 16.8 R M: 148 148
760877 V2525 Oph 17 15 05.3 -09 23 50 11.9 (15.1 V M 150 USNO
760878 V877 Ara 17 16 58.9 -65 32 59 13.5 (15.5 P UG 151 152
760879 V2526 Oph 17 19 52.3 -24 55 17 14.5 18. : R M: 148 148
760880 V2527 Oph 17 22 04.2 -19 49 08 14.4 19. * UGSU 153 005
760881 V348 Ser 17 25 59.5 -14 03 13 13.0 (14.3 V M: 154 USNO
760882 V2528 Oph 17 27 58.3 -22 30 03 12.7 (14.7 V SR: 054 USNO
760883 V2529 Oph 17 29 56.4 -17 40 40 12.4 (14.6 V M: 155 GSC
760884 V349 Ser 17 30 20.0 -10 18 57 11.9 (15.1 V M 156 USNO
760885 V2530 Oph 17 31 34.6 +08 09 13 13.5 ( 0.40 ) V RRC: 157 158
760886 V1163 So 17 33 37.0 -36 15 35 9.9 12.4 V M 054
760887 V2531 Oph 17 36 04.1 -19 43 11 12.7 (13.6 V M: 159 GSC
760888 V1164 So 17 36 15.3 -44 44 07 14.63 15.42 V RRAB 160 160
760889 V2532 Oph 17 37 34.1 -17 47 14 12.4 (13.3 V M: 161 USNO
760890 V4644 Sgr 17 46 14.4 -28 50 03 8.2 9.2 K M 162 162
760891 V4645 Sgr 17 46 14.9 -28 48 43 9.6 11.3 K M 162 162
760892 V4646 Sgr 17 46 15.2 -28 49 28 8.0 9.6 K M 162 162
760893 V4647 Sgr 17 46 15.3 -28 50 04 7.1 7.6 K SDOR 162 267
760894 V4648 Sgr 17 46 15.6 -28 50 24 9.6 10.5 K M 162 162
760895 V4649 Sgr 17 46 17.4 -28 50 14 7.9 8.6 K M 162 162
760896 V4650 Sgr 17 46 18.0 -28 49 03 7.0 7.9 K SDOR 162 267
760897 V1165 So 17 49 50.0 -37 05 05 15.8 17.0 V RRAB 163 163
760898 V1166 So 17 50 01.3 -37 06 26 15.6 16.0 V RRC: 163 163
760899 V1167 So 17 50 18.8 -37 05 49 17.8 18.4 V EW 163 163
760900 V1168 So 17 50 18.9 -37 08 09 16.2 17.7 V EA 163 163
760901 V1169 So 17 50 34.5 -37 01 32 16.5 16.9 V EA: 163 163
760902 V1170 So 17 50 41.5 -37 04 13 15.2 15.55 : V EW 163 163
760903 V4651 Sgr 17 51 41.2 -17 36 07 14.2 15.3 * LB 072 USNO
760904 V1015 Her 17 52 24.1 +34 11 12 13.8 17.5 B M 164 164
760905 V4652 Sgr 17 52 26.6 -17 39 58 13.9 16.9 * M 072 057
760906 V4653 Sgr 17 53 02.1 -17 35 35 12.2 14.2 * SR: 057 057
760907 V4654 Sgr 17 53 13.6 -17 28 44 12.1 14.8 * M: 072 057
760908 V1171 So 17 54 23.5 -30 57 52 14.1 15.3 * SR: 072 USNO
760909 V4655 Sgr 17 54 34.2 -19 44 08 11.5 13.0 * SR: 057 057
760910 V4643 Sgr 17 54 40.4 -26 14 15 8.1 16. V NA 275 USNO
760911 V1172 So 17 54 47.6 -31 01 26 12.3 14.3 * SR: 072 057
760912 V1173 So 17 54 53.2 -30 57 34 13.5 14.8 * SR: 072 USNO
760913 V4642 Sgr 17 55 09.8 -19 46 01 10.4 (19. V NA 166 165
760914 V1174 So 17 55 12.1 -31 01 14 11.7 13.7 * SR: 072 057
760915 V1175 So 17 55 33.0 -30 46 33 13.3 15.8 * M: 072 USNO
760916 V1176 So 17 56 40.0 -30 04 26 11.8 12.6 * SR: 057 USNO
760917 V4656 Sgr 17 56 55.6 -29 31 17 12.6 (15.0 * LB: 057 USNO
760918 V350 Ser 17 57 02.0 -14 23 10 11.6 12.8 * SR: 197 USNO
760919 V351 Ser 17 57 11.9 -00 28 43 13.3 14.1 * SRA 057 USNO
760920 V4657 Sgr 17 57 15.7 -18 12 57 13.6 (16.3 * M: 057 USNO
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760921 V1177 So 17 57 28.4 -31 15 32 12.4 15.0 * M: 072 USNO
760922 V352 Ser 17 57 32.8 -10 12 41 14.0 15.1 * SR: 057 057
760923 V4658 Sgr 17 57 34.1 -28 26 06 12.1 (14.5 * M: 057 USNO
760924 V4659 Sgr 17 57 37.5 -25 59 43 11.7 13.0 * SR: 057 057
760925 V353 Ser 17 57 39.6 -02 48 20 13.1 15.0 * SR: 146 USNO
760926 V4660 Sgr 17 57 40.0 -20 46 25 12.4 13.9 * SR: 057 057
760927 V4661 Sgr 17 57 41.6 -19 05 42 13.8 (15.9 * SR: 057 USNO
760928 V4662 Sgr 17 57 43.8 -22 06 18 13.0 (15.5 * M: 057 057
760929 V354 Ser 17 57 46.4 -10 53 54 12.3 (14.7 * M: 197 057
760930 V4663 Sgr 17 57 51.3 -24 46 32 12.4 14.1 * SR: 057 USNO
760931 V4664 Sgr 17 57 53.6 -21 12 04 13.1 14.4 * SR: 057 USNO
760932 V355 Ser 17 57 57.5 -11 40 41 11.7 14.0 * M: 057 USNO
760933 V4665 Sgr 17 58 01.3 -29 36 41 12.3 (15.0 * L: 057 057
760934 V4666 Sgr 17 58 09.5 -30 04 22 13.1 (14.3 * SR: 057 USNO
760935 V2533 Oph 17 58 13.7 -04 36 47 13.4 14.6 V SR: 167 GSC
760936 V356 Ser 17 58 22.1 -11 45 13 12.3 15.8 * M: 057 USNO
760937 V357 Ser 17 58 23.3 -13 36 29 13.0 14.1 * SR: 057 057
760938 V4667 Sgr 17 58 28.3 -29 37 53 12.0 14.1 * SR: 057 USNO
760939 V4668 Sgr 17 58 28.9 -27 52 03 12.3 14.6 * SR: 057 057
760940 V4669 Sgr 17 58 31.4 -31 14 46 11.8 (14.0 * M: 072 USNO
760941 V358 Ser 17 58 37.5 -15 45 19 12.8 14.8 * SR: 057 057
760942 V4670 Sgr 17 58 40.7 -28 12 25 9.9 11.9 * SR: 057 USNO
760943 V4671 Sgr 17 58 42.4 -18 15 06 10.5 12.8 * M: 269 USNO
760944 V4672 Sgr 17 58 45.9 -29 56 09 11.4 (14.4 * M: 072 057
760945 V4673 Sgr 17 58 50.9 -20 33 46 12.7 13.7 * SR: 057 USNO
760946 V359 Ser 17 58 52.3 -10 35 46 13.5 14.7 * SR: 057 USNO
760947 V360 Ser 17 58 54.4 -14 51 53 12.2 (14.6 * M: 197 USNO
760948 V4674 Sgr 17 58 58.6 -29 45 33 12.9 14.0 * SR: 269 USNO
760949 V4675 Sgr 17 59 00.5 -30 22 55 13.9 (16.5 * M: 057 USNO
760950 V4676 Sgr 17 59 02.6 -20 07 01 13.1 13.9 * SR: 057 057
760951 V4677 Sgr 17 59 07.8 -27 29 27 11.6 12.8 * SR: 057 USNO
760952 V361 Ser 17 59 15.9 -12 07 18 13.2 14.4 * SR: 197 USNO
760953 V4678 Sgr 17 59 17.4 -29 50 46 12.9 14.1 * SR: 269 057
760954 V4679 Sgr 17 59 18.3 -20 52 37 11.7 13.9 * SR: 269 USNO
760955 V4680 Sgr 17 59 21.0 -16 48 32 13.6 15.2 * SR: 269 057
760956 V2534 Oph 17 59 29.5 -09 44 16 13.2 14.3 * SR: 147 USNO
760957 V4681 Sgr 17 59 34.1 -21 19 41 12.2 13.3 * SR: 057 USNO
760958 V4682 Sgr 17 59 37.3 -29 38 30 11.6 13.2 * SR: 072 057
760959 V362 Ser 17 59 38.8 -15 57 58 12.9 14.4 * SR: 197 057
760960 V4683 Sgr 17 59 39.6 -25 13 30 10.8 19. B : * M 168 USNO
760961 V4684 Sgr 17 59 40.4 -29 37 57 12.5 13.6 * SR: 072 USNO
760962 V4685 Sgr 17 59 47.5 -25 12 32 13.2 14.5 * E: 057 057
760963 V4686 Sgr 17 59 48.2 -31 22 48 12.9 14.8 * SR: 072 USNO
760964 V4687 Sgr 17 59 56.1 -24 54 19 13.1 14.1 * SR: 057 057
760965 V4688 Sgr 17 59 56.9 -24 51 38 12.3 14.8 * M: 057 057
760966 V4689 Sgr 17 59 59.5 -28 03 23 12.0 13.6 * SR: 057 USNO
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760967 V4690 Sgr 17 59 60.0 -29 34 23 12.7 13.8 * SR: 072 USNO
760968 V4691 Sgr 18 00 04.5 -29 50 09 12.7 14.7 * SR: 072 057
760969 V4692 Sgr 18 00 09.5 -27 47 42 12.2 14.1 * SR: 269 USNO
760970 V4693 Sgr 18 00 20.3 -29 42 58 13.3 14.4 * SR: 072 057
760971 V363 Ser 18 00 20.6 -14 30 42 13.8 (15.2 * SR: 057 USNO
760972 V4694 Sgr 18 00 30.4 -27 23 42 12.1 13.9 * SR: 057 057
760973 V4695 Sgr 18 00 41.3 -29 37 37 11.7 12.6 * SR: 057 USNO
760974 V4696 Sgr 18 00 44.1 -29 53 15 12.9 15.0 * SR: 072 USNO
760975 V4697 Sgr 18 00 44.7 -30 13 12 13.2 14.3 * SR: 057 057
760976 V364 Ser 18 00 53.0 -10 32 36 12.3 14.6 * SR: 146 USNO
760977 V4698 Sgr 18 00 53.1 -31 28 52 12.3 15.2 * M: 057 USNO
760978 V365 Ser 18 00 55.0 -14 38 29 12.3 14.2 * SR: 197 057
760979 V4699 Sgr 18 01 02.2 -23 40 51 13.1 14.0 * SR: 269 057
760980 V4700 Sgr 18 01 02.5 -31 14 26 12.5 15.4 * M: 072 USNO
760981 V4701 Sgr 18 01 09.9 -30 03 31 11.1 14.4 * M: 057 057
760982 V4702 Sgr 18 01 10.3 -27 08 48 12.6 (14.5 * SR: 057 USNO
760983 V4703 Sgr 18 01 11.1 -18 00 27 14.7 (16.5 * M: 269 USNO
760984 V4704 Sgr 18 01 25.5 -18 51 56 14.0 (15.4 * SR: 057 USNO
760985 V366 Ser 18 01 25.9 -14 56 31 13.2 (14.6 * SR: 197 USNO
760986 V4705 Sgr 18 01 26.9 -29 36 57 13.1 14.5 * SR: 057 USNO
760987 V4706 Sgr 18 01 30.5 -27 57 02 11.9 12.7 * SR: 057 GSC
760988 V4707 Sgr 18 01 45.3 -30 05 03 13.1 (14.4 * SR: 072 USNO
760989 V4708 Sgr 18 01 45.5 -29 46 12 12.6 13.6 * SR: 057 USNO
760990 V4709 Sgr 18 01 56.2 -17 06 42 13.2 (14.3 * SR: 269 057
760991 V367 Ser 18 02 05.8 -10 39 39 13.5 16.1 * M: 057 057
760992 V4710 Sgr 18 02 19.7 -27 42 02 11.9 12.8 * SR: 057 057
760993 V4711 Sgr 18 02 23.3 -29 45 22 13.3 (14.4 * SR: 057 USNO
760994 V4712 Sgr 18 02 25.3 -27 50 37 10.8 12.5 * SR: 057 USNO
760995 V4713 Sgr 18 02 29.5 -30 24 14 11.9 14.5 * M: 057 USNO
760996 V4714 Sgr 18 02 30.5 -24 51 27 11.2 12.5 * SR: 269 057
760997 V4715 Sgr 18 02 33.9 -31 25 20 12.2 14.3 * SR: 072 057
760998 V368 Ser 18 02 43.6 -02 52 45 13.9 14.8 * SR: 146 057
760999 V369 Ser 18 02 48.6 -15 41 25 13.0 (14.4 * SR: 269 057
761000 V4716 Sgr 18 02 48.6 -21 17 20 13.3 14.0 * SR: 269 USNO
761001 V4717 Sgr 18 03 02.6 -31 09 15 12.7 (14.0 * SR: 057 057
761002 V4718 Sgr 18 03 11.7 -27 39 31 12.6 (14.4 * SR: 057 057
761003 V4719 Sgr 18 05 29.2 -27 48 22 12.7 14.2 * SR: 072 USNO
761004 V722 CrA 18 06 13.6 -40 15 07 12.3 (13.0 V SR: 054 GSC
761005 V2535 Oph 18 07 29.2 +06 22 37 12.8 13.1 * SR 169 USNO
761006 V4720 Sgr 18 07 57.7 -27 15 52 12.5 14.5 * SR: 057 USNO
761007 V4721 Sgr 18 08 11.4 -27 14 08 12.9 14.6 * SR: 057 USNO
761008 V2536 Oph 18 09 57.3 +08 50 26 11.55 12.08 * EA 170 GSC
761009 V4722 Sgr 18 10 44.4 -26 09 00 21.5 (22.5 B XB 171 171
761010 V4723 Sgr 18 11 47.0 -29 20 24 11.9 (13.1 V M 172
761011 V4724 Sgr 18 11 57.8 -18 52 12 11.1 (13.2 V M: 173 USNO
761012 V4725 Sgr 18 13 25.9 -28 56 51 10.9 11.8 V SR 174 GSC
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761013 V1016 Her 18 16 58.2 +15 59 19 11.0 15.0 V M 012 GSC
761014 V2537 Oph 18 21 13.5 +00 27 23 12.5 (15.1 V M: 175 USNO
761015 V1017 Her 18 21 26.1 +18 10 26 10.29 10.47 V EA 176 DM
761016 V464 St 18 25 00.9 -06 50 57 13.3 (15.2 V M 177 GSC
761017 V4726 Sgr 18 26 19.2 -29 28 14 12.1 (13.4 V M 178 GSC
761018 V1018 Her 18 29 46.4 +14 07 46 10.5 11.6 V SR 179 GSC
761019 V370 Ser 18 29 49.1 +01 16 31 16.3 17.3 H INT 180 271
761020 V371 Ser 18 29 51.1 +01 16 39 10.2 12.2 K INT 271 271
761021 V562 Lyr 18 31 13.9 +46 58 35 11.8 16.8 P ZAND: 181 GSC
761022 V2538 Oph 18 32 06.9 +08 07 12 12.1 12.5 * SR: 066 GSC
761023 V4727 Sgr 18 33 30.7 -28 58 51 10.6 (13.8 V E 182 DM
761024 V463 St 18 34 03.2 -14 45 12 10.6 (18. V NA 183 184
761025 V2539 Oph 18 35 06.1 +08 14 28 12.2 12.4 * SR: 169 USNO
761026 V723 CrA 18 38 21.4 -38 53 56 12.1 12.8 V SR: 054 GSC
761027 V724 CrA 18 39 22.8 -38 25 25 10.0 11.0 V SR: 054 GSC
761028 V465 St 18 40 22.6 -15 34 13 12.1 (12.9 V SR: 185 GSC
761029 V725 CrA 18 40 27.2 -38 19 30 12.1 12.8 V SR: 054 GSC
761030 V4728 Sgr 18 41 37.0 -27 57 01 9.00 9.28 V SRD 084 DM
761031 V726 CrA 18 44 30.8 -43 41 09 11.0 (14.3 V M 186 187
761032 V563 Lyr 18 45 06.6 +40 11 12 10.96 11.47 V EW 188 DM
761033 V1019 Her 18 45 43.7 +16 01 57 11.2 12.8 V LB: 012 GSC
761034 V1495 Aql 18 53 17.8 -00 06 28 14.0 15.0 P DCEP 189 189
761035 V1496 Aql 18 54 59.5 -00 04 36 12.5 13.4 P DCEP: 189 189
761036 V349 Sge 18 57 26.5 +19 48 47 10.5 12.6 * SR: 146 GSC
761037 V1497 Aql 18 57 26.7 -03 34 34 11.8 13.5 * SR: 057 USNO
761038 V4729 Sgr 18 57 32.8 -18 55 17 13.8 15.2 * SR: 197 USNO
761039 V1498 Aql 18 57 35.9 +10 09 02 13.8 15.5 * SR: 057 057
761040 V1020 Her 18 57 43.5 +13 37 16 13.6 15.5 * SR: 057 057
761041 V1499 Aql 18 57 51.1 -01 59 00 10.7 11.6 * SR 190 USNO
761042 V727 CrA 18 58 03.9 -43 50 32 12.7 (14.7 V M: 191 GSC
761043 V1500 Aql 18 58 10.3 -05 44 59 12.3 13.3 * SR: 192 USNO
761044 KY Dra 18 58 15.7 +63 48 58 12.1 12.8 V SR: 012 GSC
761045 V466 St 18 58 34.5 -04 04 51 13.7 14.4 * SR: 190 057
761046 V1501 Aql 18 58 39.6 -03 58 17 13.2 15.8 * M: 057 USNO
761047 V406 Vul 18 58 41.5 +22 39 30 15.33 (24. V XND 193 194
761048 V1502 Aql 18 58 52.6 -09 41 07 11.5 12.9 * SR: 195 057
761049 V1503 Aql 18 59 01.3 -03 23 07 12.5 13.8 * SR: 147 057
761050 V1504 Aql 18 59 01.4 +10 42 21 14.0 (16.0 * M: 057 057
761051 V4730 Sgr 18 59 01.4 -16 51 58 11.3 12.6 * SR: 057 GSC
761052 V467 St 18 59 05.4 -15 15 48 11.7 14.8 * M: 057 USNO
761053 V1505 Aql 18 59 11.1 -01 38 50 13.2 (14.6 * SR: 192 057
761054 V4731 Sgr 18 59 27.2 -13 51 23 13.2 14.5 * SR: 197 057
761055 V4732 Sgr 18 59 39.6 -14 26 17 11.13 11.15 V PVTEL 196 GSC
761056 V1506 Aql 18 59 51.2 +10 08 32 13.1 (15.8 * M: 057 057
761057 V1507 Aql 18 59 53.8 -03 14 34 10.5 (13.1 * M: 190 057
761058 V1508 Aql 18 59 55.1 -10 10 59 12.5 13.9 * SR: 190 USNO
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761059 V350 Sge 19 00 11.6 +20 03 54 12.4 13.1 * SR: 147 USNO
761060 V1509 Aql 19 00 11.9 -02 57 24 10.8 13.6 * SR: 197 057
761061 V1510 Aql 19 00 17.7 -06 06 58 11.7 14.5 * M: 192 USNO
761062 V351 Sge 19 00 17.9 +19 35 40 12.1 13.6 * SR: 147 USNO
761063 V1511 Aql 19 00 31.8 -02 12 20 13.0 14.8 * SR 057 USNO
761064 V1512 Aql 19 00 49.5 -01 53 45 12.1 13.3 * SR 195 USNO
761065 V1513 Aql 19 01 05.0 -03 10 49 11.0 13.2 * SR: 197 USNO
761066 V1514 Aql 19 01 10.0 -10 03 30 12.5 14.0 * SR: 072 USNO
761067 V1515 Aql 19 01 15.0 +11 32 39 12.3 13.7 * SR: 057 057
761068 V1516 Aql 19 01 20.4 -03 30 36 12.9 14.4 * SR: 057 USNO
761069 V352 Sge 19 01 38.1 +19 03 19 12.0 13.6 * SR: 057 USNO
761070 V1517 Aql 19 01 39.6 -06 46 23 12.2 14.3 * SR: 192 USNO
761071 V1518 Aql 19 01 53.2 +10 56 55 13.1 15.1 * SR: 057 057
761072 V1519 Aql 19 01 53.3 +12 05 33 12.1 13.6 * SR: 057 057
761073 V1520 Aql 19 01 58.5 -02 00 47 12.5 ( 0.7 ) V SR 198 GSC
761074 V1521 Aql 19 02 09.5 +16 56 05 12.8 14.3 * SR 057 USNO
761075 V4733 Sgr 19 02 22.2 -18 25 18 11.9 13.3 * SR: 057 GSC
761076 V1522 Aql 19 02 25.4 -07 56 50 11.3 13.4 * SR: 190 USNO
761077 V1523 Aql 19 02 28.4 -01 12 17 13.7 16.0 * SR: 057 057
761078 V1524 Aql 19 02 36.0 -07 01 34 11.1 13.2 * SR: 190 GSC
761079 V1525 Aql 19 02 42.9 -01 42 51 12.7 14.5 * SR: 192 057
761080 V1526 Aql 19 06 05.7 -01 29 59 10. (12.5 * M 199 USNO
761081 V1527 Aql 19 08 47.6 -04 02 46 14.1 ( 1.5 *) V M: 200 USNO
761082 V1528 Aql 19 08 53.1 -02 01 18 11.0 (12.0 I M 198
761083 V394 Pav 19 09 23.3 -60 07 03 18.43 19.03 V EW 201 201
761084 V395 Pav 19 09 35.7 -59 49 21 16.88 17.39 V EW 201 201
761085 V396 Pav 19 09 52.7 -59 58 11 19.10 19.70 V EW 201
761086 V4734 Sgr 19 09 59.9 -26 38 25 10.7 14.0 V M 202 GSC
761087 V1529 Aql 19 11 03.0 +00 39 38 17.3 17.7 I EW 203 203
761088 V1530 Aql 19 11 05.9 +00 39 06 17.6 18.1 I EW 203 203
761089 V1531 Aql 19 11 09.2 +00 31 54 15.5 15.7 I EW 203 203
761090 V397 Pav 19 11 10.8 -59 58 53 17.03 17.51 V EW 201 201
761091 V1532 Aql 19 11 14.1 +00 34 46 15.2 15.6 I EW 203 203
761092 V1533 Aql 19 11 17.7 +00 33 35 17.5 18.1 I EA 203 203
761093 V1534 Aql 19 11 18.3 +00 37 12 16.6 17.1 I EW 203 203
761094 V1535 Aql 19 11 23.5 +00 36 05 16.2 16.6 I EW 203 203
761095 V1536 Aql 19 11 24.8 +00 38 20 18.5 19.1 I EW 203 203
761096 V1537 Aql 19 11 28.8 +00 32 49 16.9 17.7 I EW 203 203
761097 V398 Pav 19 12 16.3 -59 53 09 15.90 16.23 V EW 201 201
761098 V4735 Sgr 19 13 38.3 -18 24 34 11.2 (13.8 V M: 204 USNO
761099 V407 Vul 19 14 26.1 +24 56 44 18.2 ( 0.06 ) I XM 205 205
761100 V564 Lyr 19 20 39.9 +37 43 55 16.27 16.38 V FKCOM: 206 206
761101 V565 Lyr 19 20 49.4 +37 46 09 17.73 18.20 V EA 207 207
761102 V566 Lyr 19 20 52.3 +37 45 51 15.43 15.52 V BY: 207 207
761103 V567 Lyr 19 20 54.2 +37 45 35 17.38 17.67 V EA 207 207
761104 V568 Lyr 19 20 57.4 +37 45 37 17.54 17.65 V EA 207 207
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761105 V1538 Aql 19 24 36.4 +06 31 28 12.3 12.7 * EW: 272 GSC
761106 V1539 Aql 19 26 34.5 +03 31 52 8.43 ( 0.03) V LBV 208 DM
761107 V1540 Aql 19 28 09.3 +10 29 38 12.4 13.4 * SR: 057 057
761108 V353 Sge 19 28 37.7 +17 32 36 14.03 14.44 V CEP: 209 USNO
761109 V2213 Cyg 19 28 57.9 +43 06 26 13.9 ( 0.47) R EW: 210 210
761110 V408 Vul 19 30 27.4 +20 16 04 18.4 18.8 V EW: 211 211
761111 V354 Sge 19 31 15.5 +19 00 43 15.42 15.80 I CEP 209
761112 V2214 Cyg 19 32 14.9 +27 58 35 13.82 ( 0.06) V RPHS+ELL 212 036
761113 V355 Sge 19 35 44.8 +18 56 42 14.7 15.6 B DCEP 213 213
761114 V2215 Cyg 19 37 59.3 +30 53 10 15.59 16.65 V EA: 214 214
761115 V2216 Cyg 19 38 07.2 +30 52 01 12.29 12.35 V DSCTC: 214 214
761116 V409 Vul 19 40 13.6 +22 31 34 11.73 12.05 V BE: 215 GSC
761117 V4736 Sgr 19 42 01.5 -23 10 38 12.4 (15.0 V M 216 USNO
761118 V1541 Aql 19 42 58.2 -05 13 37 9.52 (13. * M 217 USNO
761119 V410 Vul 19 42 59.5 +23 25 34 17.75 18.48 V CEP 209 USNO
761120 V411 Vul 19 43 07.3 +23 04 33 16.03 16.37 I CEP 209
761121 V412 Vul 19 45 36.7 +24 12 09 16.22 16.68 V CEP 209 USNO
761122 V413 Vul 19 46 11.4 +24 09 05 15.30 15.65 V CEP 209 USNO
761123 V414 Vul 19 46 11.9 +25 00 34 15.01 15.45 I CEP 209
761124 V1542 Aql 19 46 25.1 +08 45 13 11.71 12.34 * DSCT: 170 GSC
761125 V415 Vul 19 46 46.9 +24 46 47 13.92 14.23 V CEP 209 GSC
761126 V2217 Cyg 19 46 55.5 +34 23 35 12.0 ( 0.15) R SRA 218 218
761127 V1543 Aql 19 49 15.2 +10 35 43 12.13 12.40 * SR 169 GSC
761128 V416 Vul 19 50 25.9 +26 51 45 15.93 16.30 I CEP 209
761129 V417 Vul 19 50 49.3 +26 19 46 16.10 16.46 V CEP 209 USNO
761130 V1544 Aql 19 54 12.7 +10 39 29 12.2 12.5 * SR 169 GSC
761131 V2218 Cyg 19 56 57.5 +34 09 53 11.0 14.4 * M: 192 USNO
761132 V2219 Cyg 19 57 02.6 +34 40 41 14.0 (15.0 * SR: 057 057
761133 V1545 Aql 19 57 06.6 -07 45 28 10.09 (12.5 * M 219 GSC
761134 V2220 Cyg 19 57 31.5 +35 46 12 13.6 (16.5 * M: 057 057
761135 V2221 Cyg 19 57 43.8 +30 46 21 12.4 13.7 * SR: 192 USNO
761136 V2222 Cyg 19 57 52.6 +30 11 55 12.3 13.4 * SR: 057 057
761137 V2223 Cyg 19 57 55.1 +31 46 00 10.5 12.0 * SR: 057 USNO
761138 V2224 Cyg 19 58 06.3 +36 59 10 12.6 (15.0 * M: 197 057
761139 V2225 Cyg 19 58 08.6 +30 06 29 11.1 12.2 * SR: 195 057
761140 V2226 Cyg 19 58 32.2 +36 49 40 12.9 (14.8 * SR: 197 057
761141 V1546 Aql 19 58 55.3 +11 07 03 12.0 12.9 * SR: 197 GSC
761142 V418 Vul 19 59 41.9 +22 33 50 13.6 (16.0 * M: 057 USNO
761143 V2227 Cyg 19 59 43.2 +36 52 23 13.0 14.0 * SR: 147 USNO
761144 V2228 Cyg 19 59 55.8 +29 34 31 11.9 12.5 * SR: 057 057
761145 V2229 Cyg 20 00 33.8 +29 36 13 13.5 (14.7 * SR: 057 USNO
761146 V2230 Cyg 20 00 37.6 +32 05 42 12.0 12.9 * SR: 197 057
761147 V2231 Cyg 20 00 49.5 +34 07 58 13.7 15.8 * SR: 057 057
761148 V2232 Cyg 20 01 01.4 +30 11 18 17.41 18.02 V CEP 209
761149 V2233 Cyg 20 01 16.1 +31 09 50 13.3 14.5 * SR: 147 USNO
761150 V2234 Cyg 20 01 40.7 +40 11 30 12.3 13.0 * SR: 057 USNO
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761151 V2235 Cyg 20 02 20.4 +37 18 01 13.1 14.6 * SR: 197 USNO
761152 V2236 Cyg 20 02 44.1 +37 50 59 11.7 12.4 * SR: 057 USNO
761153 V2237 Cyg 20 02 46.5 +30 41 36 12.8 15.0 * SR: 057 057
761154 V2238 Cyg 20 06 21.5 +35 54 19 10.54 ( 0.08 ) V DSCTC 220 220
761155 V1547 Aql 20 09 36.2 +10 39 09 12.63 13.04 * SR 169 GSC
761156 V419 Vul 20 10 19.5 +29 20 09 11.3 12.3 * SR: 221 GSC
761157 KZ Dra 20 11 19.9 +68 33 31 11.2 12.4 V EA 012 GSC
761158 V2239 Cyg 20 15 17.6 +37 31 44 11.73 12.51 * EA 222 GSC
761159 V2240 Cyg 20 15 56.0 +37 27 16 12.03 12.29 * EW 223 GSC
761160 V2241 Cyg 20 16 12.4 +37 41 57 15.0 ( 0.26 ) I EW: 224 224
761161 V2242 Cyg 20 16 31.8 +37 42 32 15.2 15.7 I EW 224 224
761162 V2243 Cyg 20 16 41.6 +37 38 06 15.4 16.0 I EB 224 224
761163 V2244 Cyg 20 16 59.2 +37 37 28 14.22 14.48 I RRC 224 224
761164 V4737 Sgr 20 17 26.4 -30 04 26 12.2 14.4 V SR: 225 GSC
761165 NV Del 20 18 13.7 +10 37 55 11.64 11.94 * SR 169 GSC
761166 V4738 Sgr 20 22 37.5 -39 54 12 18.1 19.2 V XM 016 016
761167 V2245 Cyg 20 23 10.8 +40 52 30 8.50 ( 0.04 ) V LBV: 226 DM
761168 V2246 Cyg 20 32 15.2 +37 38 15 9.74 10.34 K XP 227 228
761169 NW Del 20 46 53.8 +05 51 27 13.9 (15.0 V M 054
761170 V2247 Cyg 20 48 48.0 +34 26 08 10.4 11.3 B EA 229 GSC
761171 NX Del 20 50 25.1 +06 05 38 10.0 11.0 V SRB 054 GSC
761172 V420 Vul 20 59 36.9 +26 28 34 10.3 13.0 V M 230 230
761173 V2248 Cyg 21 00 14.2 +39 40 23 13.0 15.3 * SR: 147 057
761174 V2249 Cyg 21 00 37.2 +37 28 55 12.6 14.4 * SR: 195 USNO
761175 V421 Vul 21 03 10.3 +24 27 07 7.44 7.61 V SR 122 DM
761176 MO Aqr 21 03 57.0 -02 10 04 9.95 10.26 V SRD 231 DM
761177 SZ Equ 21 04 22.4 +10 28 29 12.1 12.6 * SR 169 GSC
761178 V422 Vul 21 05 11.0 +26 54 14 11.0 (13.2 V M 232 USNO
761179 V2250 Cyg 21 10 13.5 +52 51 02 8.9 11.5 I M 006 011
761180 TT Equ 21 10 21.1 +10 36 01 12.33 12.84 * SR 169 GSC
761181 V2251 Cyg 21 14 39.6 +50 23 51 15.11 ( 0.16 ) R EW: 233 233
761182 V535 Cep 21 17 35.0 +65 19 47 12.0 13.0 V SR: 012 GSC
761183 V536 Cep 21 19 07.2 +65 31 13 11.2 11.7 V SR: 012 GSC
761184 V537 Cep 21 20 24.0 +64 41 53 12.4 13.4 V SR: 012 GSC
761185 V538 Cep 21 21 29.3 +63 42 20 13.3 14.2 V SR: 012 GSC
761186 V539 Cep 21 22 35.7 +61 29 10 12.3 12.9 V SR: 012 GSC
761187 V540 Cep 21 23 23.8 +60 17 28 12.7 13.7 V SR: 012 GSC
761188 V541 Cep 21 23 36.2 +61 58 57 10.7 11.4 V SR: 012 GSC
761189 TU Equ 21 23 49.3 +06 26 11 11.7 12.3 V SR: 054 GSC
761190 V542 Cep 21 24 39.2 +59 43 04 13.0 14.3 V SR: 012 GSC
761191 V543 Cep 21 27 02.2 +56 59 55 10.9 11.5 V SR: 012 GSC
761192 V544 Cep 21 27 11.6 +58 13 40 14.2 14.9 V SR: 012 GSC
761193 V545 Cep 21 28 05.8 +66 20 26 11.8 12.6 V SR: 012 GSC
761194 V546 Cep 21 28 32.1 +61 50 51 13.0 14.3 V SR: 012 GSC
761195 V547 Cep 21 28 47.5 +58 53 29 12.1 12.6 V SR: 012 GSC
761196 V548 Cep 21 29 00.1 +65 39 21 14.2 14.7 V SR: 012 GSC
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761197 V549 Cep 21 30 01.0 +61 41 37 13.1 13.8 V SR: 012 GSC
761198 V550 Cep 21 30 15.8 +58 17 39 12.0 12.6 V SR: 012 GSC
761199 V551 Cep 21 30 43.9 +58 46 48 12.0 12.6 V SR: 012 GSC
761200 V552 Cep 21 31 00.4 +58 39 15 13.2 13.8 V SR: 012 GSC
761201 V553 Cep 21 31 03.5 +67 53 33 11.9 12.4 V SR: 012 GSC
761202 V554 Cep 21 32 01.6 +65 21 18 13.5 14.1 V SR: 012 GSC
761203 V555 Cep 21 32 02.9 +65 09 46 13.1 13.8 V SR: 012 GSC
761204 V556 Cep 21 32 43.0 +60 42 53 12.5 13.6 V SR: 054 GSC
761205 V2252 Cyg 21 32 48.6 +54 40 15 13.7 14.5 V SR: 054 GSC
761206 V2253 Cyg 21 32 50.3 +39 22 09 14.1 (18.6 B M 234 234
761207 V557 Cep 21 33 23.1 +56 44 46 13.9 14.5 V SR: 012 GSC
761208 V558 Cep 21 34 08.7 +61 14 23 13.7 14.5 V SR: 054 GSC
761209 V559 Cep 21 35 08.0 +62 52 26 12.7 14.1 V SR: 012 GSC
761210 V2254 Cyg 21 35 08.9 +55 06 40 12.6 13.3 V SR: 054 GSC
761211 V560 Cep 21 36 10.4 +55 41 11 11.8 12.4 V SR: 012 GSC
761212 V2255 Cyg 21 36 28.5 +55 15 34 12.9 13.5 V SR: 054 GSC
761213 V2256 Cyg 21 36 53.9 +33 43 07 8.07 8.17 Hp ELL 235 DM
761214 V371 Peg 21 36 54.3 +13 40 32 12.1 13.6 V SR: 012 GSC
761215 V561 Cep 21 36 57.8 +56 57 36 12.2 12.8 V SR: 012 GSC
761216 V2257 Cyg 21 37 03.0 +54 55 41 12.5 13.0 V SR: 054 GSC
761217 V562 Cep 21 37 11.1 +61 04 56 12.8 13.6 V SR: 054 GSC
761218 V563 Cep 21 37 23.1 +63 11 20 12.7 14.2 V SR: 012 GSC
761219 V564 Cep 21 38 33.3 +69 18 40 10.7 11.4 V SR: 012 GSC
761220 V565 Cep 21 38 59.9 +61 46 12 13.8 14.3 V SR: 012 GSC
761221 V566 Cep 21 39 10.4 +68 16 12 12.5 13.0 V SR: 012 GSC
761222 V567 Cep 21 39 25.6 +67 58 24 12.0 13.4 V SR: 012 GSC
761223 CF Ind 21 39 40.8 -51 34 22 7.76 7.81 Hp DSCTC 009 DM
761224 V568 Cep 21 39 46.3 +57 39 36 11.6 12.2 V SR: 012 GSC
761225 V2258 Cyg 21 39 58.3 +54 38 60 11.2 12.3 V SR: 054 GSC
761226 V569 Cep 21 40 04.7 +55 50 55 11.6 12.5 V SR: 012 GSC
761227 V570 Cep 21 40 25.0 +60 50 43 12.3 12.8 V SR: 054 GSC
761228 V571 Cep 21 40 50.0 +55 47 58 11.8 12.8 V SR: 012 GSC
761229 V572 Cep 21 40 53.9 +62 05 04 13.0 13.5 V SR: 012 GSC
761230 V573 Cep 21 41 16.6 +66 40 54 14.3 14.9 V SR: 012 GSC
761231 V574 Cep 21 41 32.3 +67 52 47 11.7 12.3 V SR: 012 GSC
761232 V575 Cep 21 41 49.0 +58 37 07 13.2 14.0 V SR: 012 GSC
761233 V576 Cep 21 42 03.8 +56 54 25 13.1 13.6 V SR: 012 GSC
761234 V2259 Cyg 21 42 08.8 +54 58 03 13.1 13.6 V SR: 054 273
761235 V577 Cep 21 42 43.3 +61 45 35 12.8 13.6 V SR: 012 GSC
761236 V2260 Cyg 21 43 01.0 +54 56 04 13.1 13.8 V SR: 054 GSC
761237 V578 Cep 21 43 45.7 +67 53 12 11.4 12.0 V SR: 012 GSC
761238 V2261 Cyg 21 43 55.2 +53 43 43 13.35 ( 0.39* ) V EA 236 236
761239 V2262 Cyg 21 43 56.1 +53 42 43 10.93 ( 0.13* ) V IB: 236 236
761240 V2263 Cyg 21 44 03.5 +53 42 47 12.36 ( 0.68* ) V EB/SD 236 236
761241 V2264 Cyg 21 44 11.4 +53 44 19 15.24 ( 0.23* ) V ACV: 236 236
761242 V579 Cep 21 44 42.2 +67 49 29 11.9 13.0 V SR: 012 GSC
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761243 V580 Cep 21 44 43.7 +63 21 32 12.0 13.2 V SR: 012 GSC
761244 V581 Cep 21 45 10.9 +57 48 04 12.7 13.4 V SR: 012 GSC
761245 V582 Cep 21 45 28.4 +66 00 17 11.8 12.4 V SR: 012 GSC
761246 V583 Cep 21 45 49.8 +68 15 24 10.3 11.1 V SR: 012 GSC
761247 V584 Cep 21 45 51.3 +63 49 17 12.8 13.6 V SR: 012 GSC
761248 V585 Cep 21 45 52.5 +63 35 10 12.9 13.5 V SR: 012 GSC
761249 V586 Cep 21 45 53.2 +62 00 16 12.0 12.9 V SR: 012 GSC
761250 V587 Cep 21 45 54.9 +59 16 25 12.3 12.9 V SR: 012 GSC
761251 V588 Cep 21 46 29.4 +59 01 20 13.3 14.3 V SR: 012 GSC
761252 V589 Cep 21 46 56.3 +61 26 17 12.8 13.6 V SR: 012 GSC
761253 V590 Cep 21 46 57.1 +59 34 48 13.6 14.2 V SR: 012 GSC
761254 V2265 Cyg 21 46 57.6 +54 54 09 11.4 12.3 V SR: 054 GSC
761255 V372 Peg 21 47 04.8 +17 11 39 6.53 ( 0.07 ) B GDOR 237 DM
761256 V591 Cep 21 48 22.4 +68 52 10 10.7 11.3 V SR: 012 GSC
761257 V2266 Cyg 21 48 24.9 +55 22 13 13.9 14.5 V SR: 054 GSC
761258 V592 Cep 21 49 40.8 +64 49 30 11.8 12.3 V SR: 012 GSC
761259 V593 Cep 21 49 51.1 +56 02 56 13.0 13.8 V SR: 012 GSC
761260 V373 Peg 21 50 08.7 +17 17 09 5.17 5.53 V UV: 238 DM
761261 V594 Cep 21 50 10.3 +55 54 56 12.3 13.0 V SR: 012 GSC
761262 V595 Cep 21 50 31.3 +69 17 46 13.5 14.5 V SR: 012 GSC
761263 V596 Cep 21 51 13.2 +66 17 45 12.4 14.0 V SR: 012 GSC
761264 V597 Cep 21 51 42.3 +61 02 35 11.9 12.5 V SR: 012 GSC
761265 V598 Cep 21 52 21.9 +67 18 09 13.6 14.3 V SR: 012 GSC
761266 V2267 Cyg 21 52 44.9 +55 17 37 12.3 12.8 V SR: 054 GSC
761267 V599 Cep 21 53 04.9 +65 02 11 14.3 14.9 V SR: 012 GSC
761268 V600 Cep 21 53 41.3 +59 17 33 11.83 ( 0.6 ) V SR: 054 GSC
761269 V601 Cep 21 54 28.7 +56 50 56 10.9 11.8 V SR: 012 GSC
761270 V602 Cep 21 54 36.5 +66 45 24 13.6 14.3 V SR: 012 GSC
761271 V2268 Cyg 21 54 49.2 +55 15 39 11.5 12.0 V SR: 054 GSC
761272 V603 Cep 21 54 56.8 +66 31 01 11.62 ( 0.5 ) V SR: 012 GSC
761273 V604 Cep 21 54 59.0 +69 30 34 11.7 12.2 V SR: 012 GSC
761274 V605 Cep 21 55 14.0 +56 41 19 10.8 11.3 V SR: 012 GSC
761275 V606 Cep 21 55 24.8 +63 53 22 13.0 13.7 V SR: 012 GSC
761276 V607 Cep 21 55 27.3 +61 17 14 12.4 12.9 V SR: 012 GSC
761277 V608 Cep 21 55 34.6 +67 08 07 12.9 13.8 V SR: 012 GSC
761278 V609 Cep 21 55 34.7 +59 55 08 12.2 13.0 V SR: 012 GSC
761279 V610 Cep 21 55 44.9 +57 39 21 12.5 13.6 V SR: 012 GSC
761280 V611 Cep 21 56 11.2 +58 06 46 12.9 13.5 V SR: 012 GSC
761281 V612 Cep 21 56 31.4 +66 36 05 12.3 13.2 V SR: 012 GSC
761282 V613 Cep 21 56 59.4 +56 46 08 11.4 12.0 V SR: 012 GSC
761283 V614 Cep 21 57 07.6 +60 00 40 12.8 13.7 * SR: 057 USNO
761284 V615 Cep 21 57 26.3 +67 09 23 13.6 14.7 V SR: 012 GSC
761285 V616 Cep 21 57 35.5 +61 46 07 12.2 12.8 V SR: 012 GSC
761286 V617 Cep 21 57 36.0 +57 35 41 11.4 11.9 V SR: 012 GSC
761287 V2269 Cyg 21 58 01.5 +55 03 07 13.4 14.1 V SR: 054 GSC
761288 V618 Cep 21 58 02.7 +62 00 14 12.8 13.4 V SR: 012 GSC
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761289 V619 Cep 21 58 17.1 +66 00 28 10.6 11.3 V SR: 012 GSC
761290 V620 Cep 21 58 25.7 +60 17 22 12.6 13.3 V SR: 012 GSC
761291 V2270 Cyg 21 58 28.8 +51 05 32 12.1 13.0 * SR: 057 USNO
761292 V621 Cep 21 58 29.2 +63 50 07 11.5 12.0 V SR: 012 GSC
761293 V622 Cep 21 58 55.9 +58 19 47 13.0 13.5 V SR: 012 GSC
761294 V2271 Cyg 21 58 56.7 +55 13 37 12.6 13.4 * SR 197 USNO
761295 V623 Cep 21 59 06.2 +60 40 54 12.1 12.6 V SR: 012 GSC
761296 V2272 Cyg 21 59 10.9 +55 07 56 11.1 11.8 V SR: 054 GSC
761297 V624 Cep 21 59 14.6 +64 22 17 13.3 14.5 V SR: 012 GSC
761298 V625 Cep 21 59 35.2 +56 48 32 11.5 12.5 V SR: 012 GSC
761299 V626 Cep 21 59 38.5 +64 27 17 10.8 11.5 V SR: 012 GSC
761300 V627 Cep 21 59 40.6 +63 59 28 13.2 13.8 V SR: 012 GSC
761301 V2273 Cyg 22 00 02.5 +50 49 39 10.8 11.5 * SR: 057 USNO
761302 V628 Cep 22 00 11.5 +60 51 34 11.6 12.2 V SR: 012 GSC
761303 V629 Cep 22 00 24.4 +55 52 41 10.7 11.7 V SR: 012 GSC
761304 V630 Cep 22 00 27.0 +67 59 45 13.2 14.2 V SR: 012 GSC
761305 V631 Cep 22 00 43.4 +65 03 48 13.9 14.5 V SR: 012 GSC
761306 V632 Cep 22 01 06.6 +58 25 41 12.7 13.3 V SR: 012 GSC
761307 V374 Peg 22 01 13.1 +28 18 25 3.5 16.0 U UV 239 274
761308 V375 Peg 22 01 40.7 +10 37 18 12.5 13.5 * EA: 272 GSC
761309 V633 Cep 22 01 48.2 +61 17 30 13.8 14.5 V SR: 012 GSC
761310 V634 Cep 22 02 27.6 +66 12 47 11.4 12.5 V SR: 012 GSC
761311 V635 Cep 22 02 53.1 +56 50 10 10.9 12.2 V SR: 012 GSC
761312 V376 Peg 22 03 10.8 +18 53 04 7.65 ( 0.02 ) V EP 241 DM
761313 V636 Cep 22 03 58.4 +59 39 11 11.0 11.8 * SR: 057 GSC
761314 V637 Cep 22 03 58.8 +55 16 56 13.8 14.5 V SR: 054 GSC
761315 V638 Cep 22 04 28.8 +68 39 56 10.9 11.6 V SR: 012 GSC
761316 V639 Cep 22 04 39.2 +53 35 30 12.7 14.0 * SR: 197 USNO
761317 V377 Peg 22 05 32.5 +17 30 38 7.95 ( 0.03 ) B DSCTC 242 DM
761318 V640 Cep 22 05 58.0 +60 59 55 11.8 12.9 V SR: 012 GSC
761319 V641 Cep 22 06 04.9 +55 41 52 12.3 13.1 V SR: 012 GSC
761320 V642 Cep 22 06 05.3 +58 46 37 13.1 13.7 V SR: 012 GSC
761321 V643 Cep 22 06 06.1 +59 15 29 11.7 12.4 V SR: 012 GSC
761322 V644 Cep 22 06 21.1 +59 39 39 10.7 11.7 V SR: 012 GSC
761323 V645 Cep 22 06 37.9 +59 41 21 11.0 13.0 V SRA 240 GSC
761324 V646 Cep 22 08 44.0 +61 12 16 11.8 12.8 V SR: 012 GSC
761325 V647 Cep 22 08 49.4 +55 15 46 14.5 15.2 V SR: 054 GSC
761326 V648 Cep 22 09 32.2 +55 32 24 12.6 13.8 V SR: 054 GSC
761327 V649 Cep 22 09 47.6 +61 09 37 12.4 13.2 V SR: 012 GSC
761328 V650 Cep 22 12 29.8 +55 45 02 12.8 13.7 V SR: 054 GSC
761329 V651 Cep 22 12 56.2 +59 46 50 11.3 12.3 V SR: 012 GSC
761330 V434 La 22 13 09.3 +54 37 15 12.8 13.5 V SR: 054 GSC
761331 V652 Cep 22 14 15.5 +59 22 01 11.6 12.3 V SR: 012 GSC
761332 V435 La 22 15 02.2 +54 18 57 15.55 ( 0.43* ) V EB 243 243
761333 V436 La 22 15 05.3 +54 18 54 14.70 ( 0.05* ) V DSCTC 243 243
761334 V653 Cep 22 15 07.3 +58 52 47 13.5 14.2 V SR: 012 GSC
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761335 V437 La 22 15 11.0 +54 19 18 14.89 ( 0.01* ) V DSCTC 243 243
761336 V654 Cep 22 15 14.9 +57 46 56 11.5 12.3 V SR: 012 GSC
761337 V438 La 22 15 21.3 +54 18 38 17.34 ( 0.25* ) V DSCT: 243 243
761338 V655 Cep 22 15 25.8 +57 32 43 12.9 13.6 V SR: 012 GSC
761339 V656 Cep 22 17 21.6 +57 58 05 12.1 12.8 V SR: 012 GSC
761340 V657 Cep 22 18 00.6 +62 36 56 12.5 13.2 V SR: 012 GSC
761341 V658 Cep 22 18 07.6 +57 01 38 11.6 12.7 V SR: 054 GSC
761342 V659 Cep 22 18 18.6 +67 39 37 11.8 13.0 V SR: 012 GSC
761343 V660 Cep 22 19 07.6 +59 44 59 13.7 (14.4 V SR: 012 GSC
761344 V661 Cep 22 21 08.7 +69 27 57 11.8 12.3 V SR: 012 GSC
761345 V439 La 22 21 29.0 +54 10 26 13.5 14.3 V SR: 054 GSC
761346 V662 Cep 22 21 29.2 +60 43 12 13.1 13.8 V SR: 012 GSC
761347 V663 Cep 22 22 57.5 +58 36 54 12.5 13.0 V SR: 012 GSC
761348 V664 Cep 22 23 51.7 +58 44 17 12.4 13.4 V SR: 012 GSC
761349 V665 Cep 22 24 59.2 +69 20 33 14.2 14.7 V SR: 012 GSC
761350 V666 Cep 22 25 12.3 +59 38 37 12.3 12.8 V SR: 012 GSC
761351 V667 Cep 22 25 48.3 +60 51 44 12.6 13.1 V SR: 012 GSC
761352 V668 Cep 22 25 50.2 +58 23 32 12.8 13.5 V SR: 012 GSC
761353 V669 Cep 22 26 38.7 +61 13 32 12.59 ( 0.5 ) V SR: 012 GSC
761354 V670 Cep 22 27 22.5 +64 29 10 13.5 14.1 V SR: 012 GSC
761355 V671 Cep 22 27 28.9 +58 42 03 12.3 13.2 V SR: 012 GSC
761356 V672 Cep 22 27 29.5 +59 26 02 11.2 11.7 V SR: 012 GSC
761357 V673 Cep 22 28 13.2 +57 47 31 12.2 12.7 V SR: 054 GSC
761358 V674 Cep 22 28 17.4 +59 14 04 10.6 11.7 V SR: 012 GSC
761359 V675 Cep 22 28 31.1 +60 27 49 12.0 12.9 V SR: 054 GSC
761360 V676 Cep 22 28 47.2 +58 32 19 12.4 13.3 V SR: 012 GSC
761361 V677 Cep 22 28 53.7 +58 01 09 12.3 13.0 V SR: 054 GSC
761362 V678 Cep 22 29 13.5 +56 55 48 12.9 13.5 V SR: 054 GSC
761363 V679 Cep 22 29 37.8 +59 30 16 12.2 12.9 V SR: 012 GSC
761364 V680 Cep 22 29 50.2 +65 19 23 13.4 14.7 V SR: 012 GSC
761365 V681 Cep 22 30 02.3 +57 03 13 11.7 13.0 V SR: 054 GSC
761366 V682 Cep 22 31 41.1 +59 00 44 11.3 12.1 V SR: 012 GSC
761367 V683 Cep 22 31 50.2 +56 59 49 13.0 13.6 V SR: 054 GSC
761368 V684 Cep 22 31 57.2 +60 13 52 12.9 13.6 V SR: 054 GSC
761369 V685 Cep 22 32 32.3 +59 34 06 11.64 ( 0.6 ) V SR: 012 GSC
761370 V686 Cep 22 33 37.3 +63 35 10 11.5 12.0 V SR: 012 GSC
761371 V687 Cep 22 33 55.2 +63 18 53 11.8 12.3 V SR: 012 GSC
761372 V688 Cep 22 34 09.5 +58 59 27 12.7 13.3 V SR: 012 GSC
761373 V689 Cep 22 34 11.9 +63 32 48 13.2 13.8 V SR: 012 GSC
761374 V690 Cep 22 34 16.5 +67 55 28 10.8 11.3 V SR: 012 GSC
761375 V691 Cep 22 34 30.8 +68 00 10 12.9 13.7 V SR: 012 GSC
761376 V692 Cep 22 37 48.7 +63 15 41 12.8 13.7 V SR: 012 GSC
761377 V693 Cep 22 39 05.4 +65 17 21 12.8 13.6 V SR: 012 GSC
761378 V694 Cep 22 39 35.4 +66 02 48 13.2 13.7 V SR: 012 GSC
761379 V695 Cep 22 41 39.0 +67 59 57 14.1 14.8 V SR: 012 GSC
761380 V696 Cep 22 43 18.1 +67 27 34 10.4 11.2 V SR: 012 GSC
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761381 V697 Cep 22 45 28.4 +67 58 39 12.1 12.6 V SR: 012 GSC
761382 V698 Cep 22 45 52.4 +57 43 07 12.75 13.50 V EA 244 244
761383 V699 Cep 22 46 00.7 +57 46 50 11.60 11.95 V EW 244 244
761384 V700 Cep 22 46 08.6 +67 02 56 13.0 13.7 V SR: 012 GSC
761385 V701 Cep 22 47 30.9 +67 11 49 11.2 11.7 V SR: 012 GSC
761386 V440 La 22 55 25.4 +52 17 09 15.4 16.0 P RRAB 245 246
761387 V422 And 23 07 57.2 +50 11 44 13.4 14.0 P EB 245 249
761388 V423 And 23 08 52.5 +52 41 32 15.8 16.7 P RRAB 245 246
761389 DQ Gru 23 23 54.5 -53 48 32 6.18 6.25 Hp DSCTC: 247 DM
761390 V424 And 23 24 39.7 +49 36 01 15.4 16.0 P RRAB 245 246
761391 V870 Cas 23 27 03.6 +54 37 15 14.1 15.3 P RRAB 245 248
761392 V425 And 23 27 37.3 +50 17 16 13.3 14.6 P EA 245 249
761393 V871 Cas 23 34 17.3 +55 53 58 12.5 ( 0.18 ) V DSCT 250 GSC
761394 V426 And 23 34 28.8 +50 09 54 14.1 14.9 P SRB 245 249
761395 V427 And 23 34 43.9 +50 31 11 14.4 16.2 P SRA 245 249
761396 V378 Peg 23 40 04.3 +30 17 48 14.4 ( 0.34 ) B NL 251 095
761397 V872 Cas 23 41 32.5 +51 20 01 13.8 14.4 P EB 245 249
761398 BX Sl 23 43 54.5 -28 18 34 13.42 13.71 V SXPHE 252 252
761399 V702 Cep 23 50 05.2 +68 02 04 13.74 13.78 V GDOR 253 253
761400 BY Sl 23 51 32.1 -25 45 46 13.83 ( 0.05 ) V SXPHE: 252 252
761401 V873 Cas 23 53 44.9 +50 59 19 13.5 15.3 V SRA 002 002
761402 V379 Peg 23 53 51.0 +23 09 20 13.9 (16.2 * ZAND: 254 005
761403 V874 Cas 23 56 32.2 +56 44 18 13.98 14.31 V EA 255 255
761404 V875 Cas 23 56 38.7 +56 43 59 16.96 17.82 V EW: 255 255
761405 V876 Cas 23 56 50.1 +56 49 30 17.26 17.72 : V EW: 255 255
761406 V877 Cas 23 57 39.5 +56 41 00 15.32 15.58 V EW 255 255
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V414 And = 760004 = LD 321 = IRAS 00070+3730 = GSC 2781.01738.
V415 And = 760018 = LD 335 = IRAS 00479+4614.
V416 And = 760021 = LD 338 = IRAS 01076+4450 = GSC 3264.00924.
V417 And = 760022 = LD 339 = IRAS 01131+4955 = GSC 3272.00151.
V418 And = 760024 = LD 341 = IRAS 01270+4954 = GSC 3286.02177.
V419 And = 760031 = ADS 01672 = HD 13079 (F0) = BD+38
Æ
418 = HIP 010023 = SAO 055300
= PPM 067008 = GSC 2833.01015.
V420 And = 760033 = TAV J0218+507 = Q 1998/073 = IRAS 02150+5032.
V421 And = 760046 = TASV 0220+48 = Q 1994/060 = IRAS 02200+4830 = CCS 97 =
CCS-II 344 = GSC 3298.00175.
V422 And = 761387 = NSV 14435 = CSV 5662 = SVS 738 = Prager 5725 = GSC 3631.01314.
V423 And = 761388 = NSV 14438 = CSV 5666 = S 4630.
V424 And = 761390 = NSV 14547 = CSV 5719 = S 4636.
V425 And = 761392 = NSV 14578 = CSV 5731 = SVS 742 = Prager 5756 = GSC 3645.1873.
V426 And = 761394 = NSV 14625 = CSV 5759 = SVS 744 = Prager 5766 = GSC 3645.00777.
V427 And = 761395 = NSV 14628 = CSV 5761 = SVS 745 = Prager 5767 = GSC 3645.01083.
BD Ant = 760744 = Had V35 = IRAS 10158{3547.
MO Aqr = 761176 = BD{02
Æ
5436 = PPM 204765 = GSC 5196.00130.
V1495 Aql = 761034 = Antipin Var 67 = GSC 5115.00919.
V1496 Aql = 761035 = Antipin Var 68 = GSC 5115.01270.
V1497 Aql = 761037 = Mis V0137 = IRAS 18548{0338.
V1498 Aql = 761039 = Mis V0677 = IRAS 18552+1004.
V1499 Aql = 761041 = Mis V0250 = IRAS 18552{0203.
V1500 Aql = 761043 = Mis V0156 = IRAS 18554{0549.
V1501 Aql = 761046 = Mis V0709.
V1502 Aql = 761048 = Mis V0135 = IRAS 18561{0945.
V1503 Aql = 761049 = Mis V0340 = IRAS 18563{0327.
V1504 Aql = 761050 = Mis V0679 = IRAS 18567+1038.
V1505 Aql = 761053 = Mis V0161 = IRAS 18565{0143.
V1506 Aql = 761056 = Mis V0676 = IRAS 18574+1004.
V1507 Aql = 761057 = Mis V0249 = IRAS 18572{0318.
V1508 Aql = 761058 = Mis V0239.
V1509 Aql = 761060 = Mis V0369 = IRAS 18575{0301.
V1510 Aql = 761061 = Mis V0157 = IRAS 18576{0611.
V1511 Aql = 761063 = Mis V0701.
V1512 Aql = 761064 = Mis V0142.
V1513 Aql = 761065 = Mis V0370 = IRAS 18584{0315.
V1514 Aql = 761066 = Mis V0051.
V1515 Aql = 761067 = Mis V0534.
V1516 Aql = 761068 = Mis V0811.
V1517 Aql = 761070 = Mis V0155 = IRAS 18589{0650.
V1518 Aql = 761071 = Mis V0643.
V1519 Aql = 761072 = Mis V0519 = IRAS 18595+1201.
V1520 Aql = 761073 = Hass No.08 = IRAS 18593{0205 = GSC 5132.00390.
V1521 Aql = 761074 = Mis V0686.
V1522 Aql = 761076 = Mis V0235.
V1523 Aql = 761077 = Mis V0698 = IRAS 18598{0116.
V1524 Aql = 761078 = Mis V0238 = GSC 5140.00687.
V1525 Aql = 761079 = Mis V0162 = IRAS 19001{0147.
V1526 Aql = 761080 = Hass No.04 = IRAS 19035{0134.
V1527 Aql = 761081 = Hass No.15 = IRC 00413 = RAFGL 5343S = IRAS 19061{0407.
V1528 Aql = 761082 = Hass No.05 = IRAS 19062{0206.
V1529 Aql = 761087 = No.7 in the V1333 Aql region.
V1530 Aql = 761088 = No.1 in the V1333 Aql region.
V1531 Aql = 761089 = No.6 in the V1333 Aql region.
V1532 Aql = 761091 = No.4 in the V1333 Aql region.
V1533 Aql = 761092 = No.9 in the V1333 Aql region.
V1534 Aql = 761093 = No.2 in the V1333 Aql region.
V1535 Aql = 761094 = No.3 in the V1333 Aql region.
V1536 Aql = 761095 = No.8 in the V1333 Aql region.
V1537 Aql = 761096 = No.5 in the V1333 Aql region.
V1538 Aql = 761105 = Be V17 = GSC 0477.03880.
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V1539 Aql = 761106 = HD 182844 (B8) = BD+03
Æ
4021 = SAO 124629 = PPM 167860 =
GSC 0469.02661.
V1540 Aql = 761107 = Mis V0523 = IRAS 19257+1023.
V1541 Aql = 761118 = IRAS 19403{0520.
V1542 Aql = 761124 = Be V8 = GSC 1057.01309.
V1543 Aql = 761127 = Be V22 = GSC 1062.01819.
V1544 Aql = 761130 = Be V21 = GSC 1062.02668.
V1545 Aql = 761133 = IRAS 19543{0753 = GSC 5738.00334.
V1546 Aql = 761141 = Mis V0356 = GSC 1075.00782.
V1547 Aql = 761155 = Be V23 = GSC 1076.01805.
V877 Ara = 760878 = NSV 08383 = CSV 7612 = vH 3 [152℄.
AU Ari = 760030 = CSV 102372 = NSV 00731 = BD+16
Æ
244 = HIP 010013 = SAO 092808 =
PPM 117982 = IRAS 02062+1720 = GSC 1217.01527.
AV Ari = 760032 = NSV 00738 = BS 0631 = 15 Ari = HD 13325 (Ma) = BD+18
Æ
277 =
HIP 010155 = SAO 092822 = PPM 118003 = IRAS 02078+1915 = IRC+20041
= AFGL 303 = GSC 1217.01560.
V497 Aur = 760121 = Tmz V130 = CCS 255 = CCS-II 795 = GSC 3344.02390.
V498 Aur = 760122 = Tmz V155 = IRAS 04522+2910 = GSC 1844.01104.
V499 Aur = 760123 = Tmz V136 = IRAS 04525+3643W = GSC 2399.01075.
V500 Aur = 760124 = Tmz V152 = IRAS 04531+3259 = GSC 2391.00308.
V501 Aur = 760126 = W72 = HD 282600 (K0) = RX J0457.1+3142 = GSC 2388.00857.
V502 Aur = 760132 = Tmz V146 = IRAS 05009+3754 = GSC 2895.00669.
V503 Aur = 760135 = Tmz V153 = IRAS 05076+3314 = GSC 2395.01006.
V504 Aur = 760143 = Tmz V129 = IRAS 05223+4509 = GSC 3358.02389.
V505 Aur = 760144 = Tmz V022 = IRAS 05237+4839 = IRC+50145 = AFGL 746 =
GSC 3363.00399.
V506 Aur = 760146 = Tmz V126 = IRAS 05271+4248 = GSC 2918.00731.
V507 Aur = 760366 = Tmz V244 = IRAS 05477+5420.
V508 Aur = 760369 = Tmz V257 = IRAS 05540+3222.
V509 Aur = 760378 = Tmz V245 = IRAS 06016+5224.
V510 Aur = 760382 = Tmz V255 = IRAS 06032+3758 = GSC 2925.01675.
V511 Aur = 760385 = Tmz V246 = IRAS 06052+5017 = GSC 3382.00157.
V512 Aur = 760388 = Tmz V251 = IRAS 06088+4329 = CCS-II 1182 = GSC 2938.01508.
V513 Aur = 760390 = Tmz V247 = IRAS 06103+5042 = GSC 3387.00126.
V514 Aur = 760396 = Tmz V259 = IRAS 06139+3039 = GSC 2420.00765.
V515 Aur = 760400 = Tmz V248 = IRAS 06153+5029 = CCS-II 1217 = GSC 3383.00025.
V516 Aur = 760404 = Tmz V250 = IRAS 06177+4159.
V517 Aur = 760406 = Tmz V249 = IRAS 06210+5148 = GSC 3388.02226.
V518 Aur = 760410 = Tmz V258 = IRAS 06234+2921 = IRC+30151 = GSC 1891.01040.
V519 Aur = 760417 = NSV 16894 = Tmz V252 = IRAS 06291+4319 = AFGL 954 = CCS-II 1291
= GSC 2940.01646.
V520 Aur = 760418 = Tmz V256 = IRAS 06300+3456 = GSC 2430.00757.
V521 Aur = 760420 = Tmz V253 = IRAS 06305+4600 = GSC 3377.01218.
V522 Aur = 760425 = Tmz V254 = IRAS 06347+3501.
V523 Aur = 760483 = Mis V0002 = GSC 2965.00210.
FT Boo = 760803 = Tmz V042 = GSC 3465.00188.
FU Boo = 760804 = Tmz V734 = GSC 1472.01141.
FV Boo = 760815 = NSV 20253 = Tmz V043 = IRAS 15060+0947 [264℄ = GSC 0919.00029.
FW Boo = 760820 = Tmz V330 = GSC 3488.00098.
FX Boo = 760825 = Tmz V071.
HX Cam = 760057 = Tmz V183 = IRAS 03268+6037 = CCS 145 = CCS-II 504 =
GSC 4062.00594.
HY Cam = 760058 = Tmz V195 = IRAS 03291+5348 = GSC 3703.00439.
HZ Cam = 760059 = Tmz V193 = IRAS 03329+5318 = GSC 3716.00200.
II Cam = 760061 = Tmz V169 = IRAS 03353+6844 = GSC 4327.01162.
IK Cam = 760063 = Tmz V162 = IRAS 03362+6729 = GSC 4327.02748.
IL Cam = 760066 = Tmz V163 = IRAS 03390+6731.
IM Cam = 760080 = Tmz V201 = GSC 3718.00776.
IN Cam = 760089 = Tmz V194 = IRAS 04083+5354 = GSC 3718.00688.
IO Cam = 760102 = Tmz V182 = IRAS 04182+5628 = GSC 3727.01573.
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IP Cam = 760107 = Tmz V200 = IRAS 04219+5249 = CCS 207 = CCS-II 680 =
GSC 3719.01372.
IQ Cam = 760108 = KPD 0422+5421.
IR Cam = 760110 = Tmz V173 = IRAS 04254+5831 = CCS-II 691 = GSC 3744.00612.
IS Cam = 760113 = Tmz V157 = GSC 4069.00582.
IT Cam = 760114 = Tmz V065 = IRAS 04300+5727 = GSC 3740.00711.
IU Cam = 760117 = Tmz V159 = IRAS 04343+6541 = GSC 4090.00058.
IV Cam = 760131 = Tmz V223 = IRAS 04592+6743 = GSC 4342.00354.
IW Cam = 760133 = Tmz V224 = IRAS 05036+6612.
IX Cam = 760134 = Tmz V123 = IRAS 05061+6210 = GSC 4084.01302.
IY Cam = 760136 = Tmz V225 = IRAS 05098+6402 = GSC 4088.00476.
IZ Cam = 760138 = Tmz V228 = IRAS 05129+6448 = GSC 4088.00478.
KK Cam = 760139 = Tmz V227 = IRAS 05148+6422 = GSC 4088.00601.
KL Cam = 760141 = Tmz V226 = IRAS 05178+6416 = GSC 4088.00605.
KM Cam = 760154 = Tmz V122 = IRAS 05296+5751 = GSC 3757.01910.
KN Cam = 760360 = Tmz V010 = IRAS 05322+6723 = GSC 4093.00514.
KO Cam = 760364 = Tmz V240 = IRAS 05434+5631 = GSC 3758.02373.
KP Cam = 760365 = Tmz V229 = IRAS 05435+6908 = GSC 4344.00904.
KQ Cam = 760368 = Tmz V232 = IRAS 05512+6626 = GSC 4106.00538.
KR Cam = 760374 = Tmz V239 = IRAS 05595+5932 = CSS-II 177 = GSC 3763.02451.
KS Cam = 760383 = Tmz V242 = IRAS 06040+5758 = GSC 3759.01365.
KT Cam = 760386 = Tmz V235 = IRAS 06055+6744 = GSC 4345.00982.
KU Cam = 760391 = Tmz V234 = IRAS 06089+6839 = GSC 4345.00719.
KV Cam = 760447 = Tmz V233 = IRAS 06365+6453 = GSC 4105.00750.
KW Cam = 760450 = Tmz V231 = IRAS 06437+6424 = GSC 4105.00297.
GR Cn = 760570 = Tmz V381 = IRAS 07541+0950 = CCS-II 1953 = GSC 0784.00657.
GS Cn = 760629 = BD+28
Æ
1572 = Tmz V513 = IRAS 08120+2840 = GSC 1940.00897.
GT Cn = 760647 = Tmz V378 = IRAS 08192+1346 = GSC 0807.01001.
GU Cn = 760663 = Tmz V377 = IRAS 08234+1531 = GSC 1379.01312.
GV Cn = 760667 = Tmz V075 = GSC 1387.00727.
GW Cn = 760690 = Tmz V003 = GSC 1399.01081.
GX Cn = 760692 = EXO 0848+1228 = GSC 0813.01760.
GY Cn = 760722 = RX J0909.8+1849 = GSC 1404.01830.
GZ Cn = 760730 = Tmz V034 = RX J0915.8{0900 = 1RXS J091552.3{090056 =
GSC 0819.00892.
HH Cn = 760731 = Tmz V036.
DF CVn = 760793 = NSV 05904 = CSV 6953 = Wr 125 [120℄ = GSC 3021.02642.
DG CVn = 760799 = G 165-008 = LP 323-158 = IRXS J133146+291631 = GSC 2003.00139.
OV CMa = 760393 = Tmz V282 = IRAS 06135{1207 = GSC 5371.02056.
OW CMa = 760397 = Tmz V281 = IRAS 06165{1411 = GSC 5375.02338.
OX CMa = 760414 = Tmz V096 = IRAS 06269{2743 = GSC 6515.01569.
OY CMa = 760415 = Tmz V275 = IRAS 06266{1148 = CSS-II 221 = GSC 5372.02416.
OZ CMa = 760416 = Tmz V098 = IRAS 06277{1545 = GSC 5947.03196.
PP CMa = 760419 = Tmz V097 = IRAS 06315{1940.
PQ CMa = 760421 = Tmz V273 = IRAS 06321{1339 = GSC 5377.02922.
PR CMa = 760422 = Tmz V094 = IRAS 06325{2635 = GSC 6516.02192.
PS CMa = 760423 = Tmz V093 = IRAS 06337{2619 = GSC 6516.02392.
PT CMa = 760424 = Tmz V274 = IRAS 06343{1302 = GSC 5373.02355.
PU CMa = 760430 = RX J0640{24.
PV CMa = 760448 = Tmz V103 = IRAS 06429{2519 = GSC 6525.01105.
PW CMa = 760449 = Tmz V102 = IRAS 06451{2518 = GSC 6525.01595.
PX CMa = 760453 = V2 (Tombaugh 2).
PY CMa = 760454 = V5 (Tombaugh 2).
PZ CMa = 760455 = V6 (Tombaugh 2).
QQ CMa = 760456 = V4 (Tombaugh 2).
QR CMa = 760457 = V3 (Tombaugh 2).
QS CMa = 760458 = V1 (Tombaugh 2).
QT CMa = 760459 = Tmz V109 = IRAS 07076{1426 = GSC 5406.01823.
QU CMa = 760462 = CoD{25
Æ
4238 = D 266 (NGC 2354) = GSC 6528.01240.
QV CMa = 760464 = Had V39 = IRAS 07132{1743.
QW CMa = 760465 = Tmz V342 = IRAS 07157{2809 = CCS 711 = CCS-II 1644.
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QX CMa = 760466 = CPD{24
Æ
2197 = Johnson 3 (NGC 2362).
QY CMa = 760467 = CPD{24
Æ
2208 = Johnson 16 (NGC 2362).
QZ CMa = 760469 = Tmz V365 = IRAS 07172{2946 = GSC 6549.03378.
V335 CMa = 760470 = Tmz V364 = IRAS 07176{3112 = GSC 7103.02030.
V336 CMa = 760471 = Tmz V345 = IRAS 07180{2556.
V337 CMa = 760472 = Tmz V327 = IRAS 07191{2016.
V338 CMa = 760473 = Tmz V317 = GSC 5966.00612.
V339 CMa = 760474 = Tmz V328 = IRAS 07194{2021 = GSC 5974.03942.
V340 CMa = 760475 = Tmz V373 = IRAS 07196{2851 = CCS 734 = CCS-II 1677 = Wray 18-13
= GSC 6549.01216.
V341 CMa = 760476 = Tmz V356 = IRAS 07197{2824 = GSC 6549.01201.
V342 CMa = 760477 = Tmz V316 = IRAS 07194{1529 = CCS 729 = CCS-II 1672.
V343 CMa = 760478 = Tmz V357 = IRAS 07198{2832 = GSC 6549.01565.
V344 CMa = 760481 = Tmz V340 = IRAS 07207{2432 = GSC 6541.00693.
V345 CMa = 760482 = Tmz V318 = IRAS 07215{1527 = CCS 746 = CCS-II 1694.
V346 CMa = 760489 = Tmz V375 = IRAS 07235{2945 = GSC 6550.04308.
V347 CMa = 760490 = Tmz V326 = IRAS 07233{1555.
V348 CMa = 760491 = Tmz V344 = IRAS 07235{2156 = GSC 5978.00671.
V349 CMa = 760492 = Tmz V304 = IRAS 07236{1138.
BZ CMi = 760460 = Be V9 = GSC 0171.02059.
CC CMi = 760486 = Tmz V287 = IRAS 07220+1214 = GSC 0772.01474.
CD CMi = 760487 = Be V34 = GSC 0768.00707.
CE CMi = 760488 = Tmz V291 = HS 215 [259℄ = IRAS 07229+0041.
CF CMi = 760493 = Be V42 = GSC 0768.00618.
CG CMi = 760494 = Tmz V292 = IRAS 07241+0232 = CCS 758 = CCS-II 1710.
CH CMi = 760495 = Tmz V288 = IRAS 07249+0925 = GSC 0764.00175.
CI CMi = 760509 = Tmz V286 = IRAS 07304+1108 = GSC 0769.00404.
CK CMi = 760512 = Tmz V285 = IRAS 07330+1107 = GSC 0769.00961.
CL CMi = 760527 = Tmz V290 = IRAS 07371+0319 = GSC 0183.02025.
CM CMi = 760529 = Tmz V289 = IRAS 07373+0606 = GSC 0191.00520.
CN CMi = 760543 = Tmz V293 = IRAS 07432+0103.
CO CMi = 760553 = Tmz V380 = IRAS 07494+1036 = GSC 0783.00856.
CP CMi = 760571 = Tmz V387 = IRAS 07543+0330 = GSC 0185.00987.
CQ CMi = 760579 = Tmz V388 = IRAS 07572+0158 = GSC 0181.01397.
CR CMi = 760597 = Tmz V385 = IRAS 08034+0318 = GSC 0198.01327.
CS CMi = 760598 = Tmz V384 = IRAS 08037+0331 = GSC 0198.00110.
CT CMi = 760610 = Tmz V391 = IRAS 08056+0052 = GSC 0195.02263.
CU CMi = 760616 = Tmz V389 = IRAS 08067+0517 = GSC 0203.01031.
CV CMi = 760619 = Tmz V383 = IRAS 08085+0049 = GSC 0195.01502.
V542 Car = 760749 = R15 (IC 2602) = RX J1033.6{6413 = GSC 8964.00073.
V543 Car = 760750 = R24A (IC 2602) = RX J1035.8{6418.
V544 Car = 760751 = R26 (IC 2602) = RX J1036.3{6414.
V545 Car = 760752 = R27 (IC 2602) = RX J1036.4{6500.
V546 Car = 760753 = R29 (IC 2602) = RX J1036.6{6447 = GSC 8965.01524.
V547 Car = 760754 = R31 (IC 2602) = RX J1037.3{6443.
V548 Car = 760755 = R32 (IC 2602) = RX J1037.8{6400.
V549 Car = 760756 = R44 (IC 2602) = RX J1039.9{6336.
V550 Car = 760757 = R43 (IC 2602) = RX J1039.9{6359 = GSC 8965.00238.
V551 Car = 760758 = R50 (IC 2602) = RX J1040.5{6442.
V552 Car = 760759 = R52 (IC 2602) = RX J1040.8{6442 = GSC 8965.00386.
V553 Car = 760760 = R53B (IC 2602) = RX J1041.0{6419.
V554 Car = 760761 = R56 (IC 2602) = RX J1041.7{6427.
V555 Car = 760762 = CPD{64
Æ
1428 = W79 (IC 2602) = GSC 8965.00599.
V556 Car = 760763 = R57 (IC 2602) = RX J1042.4{6436.
V557 Car = 760764 = CPD{63
Æ
1595 = HD 307938 (G0) = B102 (IC 2602) = R58 (IC 2602) =
RX J1042.6{6421 = GSC 8965.00261.
V558 Car = 760765 = CPD{63
Æ
1624 = R66 (IC 2602) = RX J1044.1{6359 = GSC 8965.00432.
V559 Car = 760766 = CPD{63
Æ
1626 = HD 307936 (F7) = W85 (IC 2602) = R70 (IC 2602) =
RX J1044.3{6415 = GSC 8965.00318.
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V560 Car = 760767 = NSV 18503 = CoD{59
Æ
3294 = CPD{59
Æ
2587 = HD 93205 (B) =
SAO 238418 = PPM 339398 = IDS 1040.7S5913A = LSS 1849 =
GSC 8626.02810.
V561 Car = 760768 = CPD{64
Æ
1464 = HD 307979 (G0) = B120 (IC 2602) = R72 (IC 2602) =
RX J1044.9{6502 = GSC 8965.00163.
V562 Car = 760769 = R77 (IC 2602) = RX J1045.3{6332.
V563 Car = 760770 = CPD{63
Æ
1638 = HD 308016 (G5) = B134 (IC 2602) = R80 (IC 2602) =
RX J1045.4{6425 = GSC 8965.00127.
V564 Car = 760771 = CPD{63
Æ
1643 = R83 (IC 2602) = RX J1046.2{6402 = GSC 8965.00308.
V565 Car = 760772 = R88A (IC 2602) = RX J1046.5{6403.
V566 Car = 760773 = R89 (IC 2602) = RX J1046.8{6334.
V567 Car = 760774 = CPD{63
Æ
1678 = HD 308013 (G) = B132 (IC 2602) = R92 (IC 2602) =
RX J1048.3-6409 = GSC 8965.01371.
V568 Car = 760775 = R93 (IC 2602) = RX J1048.4{6422.
V569 Car = 760776 = R94 (IC 2602) = RX J1049.4{6439.
V570 Car = 760777 = CPD{64
Æ
1499 = R95A (IC 2602) = RX J1049.8{6446 = GSC 8965.01276.
V571 Car = 760778 = R96 (IC 2602) = RX J1049.8{6348 = GSC 8965.00644.
V855 Cas = 760002 = LD 319.
V856 Cas = 760003 = LD 320 = IRAS 00041+5210.
V857 Cas = 760005 = LD 322 = IRAS 00070+5253.
V858 Cas = 760007 = LD 326 = IRAS 00164+5145.
V859 Cas = 760008 = LD 327 = IRAS 00186+5104.
V860 Cas = 760010 = LD 328 = GSC 3256.00458.
V861 Cas = 760011 = NSV 15131 = IRAS 00336+6744 = GSC 4295.00874.
V862 Cas = 760012 = LD 331 = IRAS 00358+5259.
V863 Cas = 760013 = NSV 15159 = HD 4004 (Ob) = BD+63
Æ
83 = HIP 003415 = LS I+64
Æ
34 =
WR 001 = GSC 4024.01467.
V864 Cas = 760014 = LD 333 = Q 1996/082 = IRAS 00422+4824 = GSC 3266.01137.
V865 Cas = 760016 = NSV 15174 = IRAS 00459+6749.
V866 Cas = 760017 = Tmz V063 = GSC 3274.01984.
V867 Cas = 760020 = NSV 15205 = IRAS 00534+6031.
V868 Cas = 760028 = V1 (NGC 663).
V869 Cas = 760029 = V2 (NGC 663).
V870 Cas = 761391 = NSV 14570 = CSV 5727 = AN 209.1943 = S 3536.
V871 Cas = 761393 = GSC 4004.01211.
V872 Cas = 761397 = NSV 14668 = CSV 5776 = SVS 748 = Prager 5779 = GSC 3650.01224.
V873 Cas = 761401 = LD 318 = IRAS 23512+5042 = GSC 3651.00927.
V874 Cas = 761403 = V1 (NGC 7789).
V875 Cas = 761404 = V2 (NGC 7789).
V876 Cas = 761405 = V3 (NGC 7789).
V877 Cas = 761406 = NSV 26179 = V6 (NGC 7789) [255℄ = 3 (NGC 7789) [256℄.
V1033 Cen = 760784 = Cen 3 [005℄ = RX J1141.3{6410.
V1034 Cen = 760806 = CoD{59
Æ
5310 = CPD{59
Æ
5635 = HD 127695 (F0) = SAO 252804 =
PPM 360856 = GSC 9007.02961.
V1035 Cen = 760807 = CoD{61
Æ
4452 = CPD{61
Æ
4618 = HD 127711 (F0) = SAO 252807 =
PPM 360860 = GSC 9011.05247.
V1036 Cen = 760808 = CoD{62
Æ
859 = CPD{62
Æ
4199 = HD 127927 (A5) = SAO 252819 =
PPM 360882 = GSC 9011.04295.
V1037 Cen = 760812 = Tmz V749 = IRAS 14538{2953 = GSC 7298.00195.
V1038 Cen = 760813 = Had V12 = IRAS 14595{4124 = GSC 7829.02806.
V535 Cep = 761182 = Tmz V576 = IRAS 21165+6507 = GSC 4256.00268.
V536 Cep = 761183 = Tmz V577 = IRAS 21181+6518 = GSC 4256.01105.
V537 Cep = 761184 = Tmz V575 = IRAS 21193+6429 = GSC 4256.02789.
V538 Cep = 761185 = Tmz V578 = IRAS 21203+6329 = GSC 4252.01147.
V539 Cep = 761186 = Tmz V608 = IRAS 21213+6116 = GSC 4248.01005.
V540 Cep = 761187 = Tmz V609 = IRAS 21220+6004 = GSC 4248.00754.
V541 Cep = 761188 = Tmz V607 = IRAS 21223+6145 = GSC 4252.01098.
V542 Cep = 761190 = Tmz V610 = IRAS 21232+5930 = GSC 3978.00388.
V543 Cep = 761191 = Tmz V616 = IRAS 21255+5646 = GSC 3974.01003.
V544 Cep = 761192 = Tmz V615 = IRAS 21257+5800 = GSC 3978.01386.
V545 Cep = 761193 = Tmz V571 = IRAS 21270+6607 = GSC 4261.00740.
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V546 Cep = 761194 = Tmz V605 = IRAS 21272+6137 = GSC 4249.00755.
V547 Cep = 761195 = Tmz V611 = IRAS 21273+5840 = GSC 3978.01445.
V548 Cep = 761196 = Tmz V572 = IRAS 21279+6526 = GSC 4261.00009.
V549 Cep = 761197 = Tmz V606 = IRAS 21287+6128 = GSC 4249.00037.
V550 Cep = 761198 = Tmz V614 = IRAS 21288+5804 = CCS-II 5336 = GSC 3978.01247.
V551 Cep = 761199 = Tmz V612 = IRAS 21292+5833 = GSC 3978.00530.
V552 Cep = 761200 = Tmz V613 = IRAS 21295+5825 = GSC 3978.01279.
V553 Cep = 761201 = Tmz V545 = IRAS 21301+6740 = GSC 4461.02491.
V554 Cep = 761202 = Tmz V573 = IRAS 21309+6507 = GSC 4257.00306.
V555 Cep = 761203 = Tmz V574 = IRAS 21309+6456 = GSC 4257.01780.
V556 Cep = 761204 = Tmz V713 = IRAS 21313+6029 = GSC 4249.02489.
V557 Cep = 761207 = Tmz V617 = GSC 3975.01741.
V558 Cep = 761208 = Tmz V711 = IRAS 21327+6100 = GSC 4249.00991.
V559 Cep = 761209 = Tmz V579 = IRAS 21338+6238 = GSC 4253.00722.
V560 Cep = 761211 = Tmz V619 = IRAS 21345+5527 = GSC 3971.01067.
V561 Cep = 761215 = Tmz V618 = IRAS 21354+5644 = GSC 3975.01144.
V562 Cep = 761217 = Tmz V712 = IRAS 21358+6051 = GSC 4249.02144.
V563 Cep = 761218 = Tmz V580 = IRAS 21361+6257 = CCS-II 5392 = GSC 4253.00488.
V564 Cep = 761219 = Tmz V544 = IRAS 21377+6905 = GSC 4462.00704.
V565 Cep = 761220 = Tmz V632 = IRAS 21376+6132 = GSC 4249.01001.
V566 Cep = 761221 = Tmz V546 = IRAS 21382+6802 = GSC 4462.02655.
V567 Cep = 761222 = Tmz V547 = IRAS 21384+6744 = GSC 4462.01047.
V568 Cep = 761224 = Tmz V623 = IRAS 21382+5725 = GSC 3975.00640.
V569 Cep = 761226 = Tmz V620 = IRAS 21384+5537 = GSC 3971.00679.
V570 Cep = 761227 = Tmz V714 = IRAS 21389+6037 = GSC 4249.02432.
V571 Cep = 761228 = Tmz V621 = IRAS 21392+5534 = GSC 3971.00637.
V572 Cep = 761229 = Tmz V631 = IRAS 21395+6151 = GSC 4253.01889.
V573 Cep = 761230 = Tmz V570 = IRAS 21401+6627 = GSC 4261.00293.
V574 Cep = 761231 = Tmz V548 = IRAS 21405+6739 = GSC 4462.02051.
V575 Cep = 761232 = Tmz V628 = IRAS 21402+5823 = GSC 3979.00732.
V576 Cep = 761233 = Tmz V622 = IRAS 21404+5640 = GSC 3975.01240.
V577 Cep = 761235 = Tmz V633 = IRC+60324 = IRAS 21413+6131 = GSC 4249.00719.
V578 Cep = 761237 = Tmz V550 = IRAS 21427+6739 = GSC 4462.01665.
V579 Cep = 761242 = Tmz V549 = IRAS 21436+6735 = GSC 4462.00181.
V580 Cep = 761243 = Tmz V581 = IRAS 21434+6307 = GSC 4266.00395.
V581 Cep = 761244 = Tmz V626 = IRAS 21436+5734 = GSC 3975.00775.
V582 Cep = 761245 = Tmz V569 = IRAS 21443+6546 = GSC 4274.01661.
V583 Cep = 761246 = Tmz V551 = IRAS 21448+6801 = GSC 4462.02539.
V584 Cep = 761247 = Tmz V583 = IRAS 21445+6335 = GSC 4270.00762.
V585 Cep = 761248 = Tmz V582 = IRAS 21445+6321 = GSC 4266.01482.
V586 Cep = 761249 = Tmz V634 = IRAS 21444+6146 = GSC 4266.00612.
V587 Cep = 761250 = Tmz V650 = IRAS 21443+5902 = GSC 3979.01327.
V588 Cep = 761251 = Tmz V652 = IRAS 21449+5847 = CCS-II 5449 = GSC 3979.01508.
V589 Cep = 761252 = Tmz V638 = IRAS 21454+6112 = GSC 4262.01324.
V590 Cep = 761253 = Tmz V649 = IRAS 21454+5920 = GSC 3980.01185.
V591 Cep = 761256 = Tmz V543 = IRAS 21473+6838 = GSC 4462.01800.
V592 Cep = 761258 = Tmz V585 = IRAS 21483+6435 = GSC 4270.01848.
V593 Cep = 761259 = Tmz V654 = IRAS 21481+5548 = GSC 3972.02692.
V594 Cep = 761261 = Tmz V653 = IRAS 21484+5540 = GSC 3972.01490.
V595 Cep = 761262 = Tmz V542 = IRAS 21495+6903 = GSC 4462.00198.
V596 Cep = 761263 = Tmz V568 = IRAS 21500+6603 = GSC 4274.00480.
V597 Cep = 761264 = Tmz V639 = IRAS 21502+6048 = GSC 4262.02061.
V598 Cep = 761265 = Tmz V564 = IRAS 21512+6708 = GSC 4274.00503.
V599 Cep = 761267 = Tmz V584 = IRAS 21517+6447 = GSC 4270.01989.
V600 Cep = 761268 = Tmz V715 = IRAS 21521+5903 = GSC 3980.01227.
V601 Cep = 761269 = Tmz V698 = IRAS 21528+5636 = GSC 3976.00768.
V602 Cep = 761270 = Tmz V565 = IRAS 21533+6631 = GSC 4274.00658.
V603 Cep = 761272 = Tmz V566 = IRAS 21537+6616 = GSC 4274.01586.
V604 Cep = 761273 = Tmz V541 = IRAS 21539+6916 = CCS-II 5507 = GSC 4466.02306.
V605 Cep = 761274 = Tmz V697 = IRAS 21535+5627 = GSC 3976.00823.
V606 Cep = 761275 = Tmz V587 = IRAS 21540+6339 = GSC 4270.00794.
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V607 Cep = 761276 = Tmz V640 = IRAS 21539+6103 = GSC 4262.01578.
V608 Cep = 761277 = Tmz V562 = IRAS 21543+6653 = GSC 4274.00787.
V609 Cep = 761278 = Tmz V648 = IRAS 21540+5940 = CCS 3085 = CCS-II 5502 =
GSC 3980.00483.
V610 Cep = 761279 = Tmz V655 = CCS 3086 = CCS-II 5503 = IRAS 21541+5725 =
GSC 3976.00262.
V611 Cep = 761280 = Tmz V656 = IRAS 21545+5752 = GSC 3976.00021.
V612 Cep = 761281 = Tmz V567 = GSC 4274.00458.
V613 Cep = 761282 = Tmz V696 = IRAS 21553+5631 = GSC 3976.01051.
V614 Cep = 761283 = Mis V0526 = IRAS 21555+5946.
V615 Cep = 761284 = Tmz V563 = IRAS 21562+6655 = GSC 4274.00813.
V616 Cep = 761285 = Tmz V641 = IRAS 21560+6131 = CCS 3094 = CCS-II 5523 =
GSC 4262.00479.
V617 Cep = 761286 = Tmz V693 = IRAS 21559+5721 = GSC 3976.00447.
V618 Cep = 761288 = Tmz V642 = IRAS 21565+6145 = GSC 4266.01487.
V619 Cep = 761289 = Tmz V593 = IRAS 21569+6546 = GSC 4274.01313.
V620 Cep = 761290 = Tmz V647 = IRAS 21568+6002 = GSC 4262.01222.
V621 Cep = 761292 = Tmz V588 = IRAS 21570+6335 = CCS-II 5536 = GSC 4270.00008.
V622 Cep = 761293 = Tmz V657 = IRAS 21572+5805 = GSC 3980.01224.
V623 Cep = 761295 = Tmz V646 = IRAS 21575+6026 = GSC 4262.01660.
V624 Cep = 761297 = Tmz V590 = IRAS 21578+6407 = GSC 4270.03270.
V625 Cep = 761298 = Tmz V695 = IRAS 21578+5634 = GSC 3976.00832.
V626 Cep = 761299 = Tmz V591 = IRAS 21582+6412 = GSC 4270.02403.
V627 Cep = 761300 = Tmz V589 = IRAS 21582+6345 = GSC 4270.00614.
V628 Cep = 761302 = Tmz V645 = IRAS 21586+6037 = GSC 4263.00957.
V629 Cep = 761303 = Tmz V699 = IRAS 21586+5538 = GSC 3973.00833.
V630 Cep = 761304 = Tmz V553 = IRAS 21592+6745 = GSC 4463.03116.
V631 Cep = 761305 = Tmz V592 = IRAS 21593+6449 = GSC 4271.01580.
V632 Cep = 761306 = Tmz V658 = IRAS 21594+5811 = GSC 3981.00553.
V633 Cep = 761309 = Tmz V644 = IRAS 22002+6103 = GSC 4263.01060.
V634 Cep = 761310 = Tmz V594 = IRAS 22011+6558 = GSC 4275.02101.
V635 Cep = 761311 = Tmz V694 = IRAS 22011+5635 = GSC 3977.01290.
V636 Cep = 761313 = Mis V0529 = IRAS 22023+5924 = GSC 3981.00504.
V637 Cep = 761314 = Tmz V720 = GSC 3973.01053.
V638 Cep = 761315 = Tmz V552 = IRAS 22032+6825 = GSC 4463.01137.
V639 Cep = 761316 = Mis V0363.
V640 Cep = 761318 = Tmz V665 = IRAS 22043+6045 = GSC 4263.01520.
V641 Cep = 761319 = Tmz V700 = IRAS 22043+5527 = GSC 3973.01441.
V642 Cep = 761320 = Tmz V659 = GSC 3981.01555.
V643 Cep = 761321 = Tmz V661 = IRAS 22044+5900 = GSC 3981.01354.
V644 Cep = 761322 = Tmz V662 = IRAS 22044+5924 = GSC 3981.00474.
V645 Cep = 761323 = Tmz V663 = IRAS 22049+5926 = GSC 3981.00064.
V646 Cep = 761324 = Tmz V664 = IRAS 22071+6057 = CCS-II 5590 = GSC 4263.01408.
V647 Cep = 761325 = Tmz V719 = IRAS 22070+5500 = GSC 3973.02756.
V648 Cep = 761326 = Tmz V701 = IRAS 22077+5517 = GSC 3973.01924.
V649 Cep = 761327 = Tmz V666 = IRAS 22081+6054 = GSC 4263.01284.
V650 Cep = 761328 = Tmz V702 = IRAS 22106+5530 = CCS 3117 = CCS-II 5601 =
GSC 3973.02116.
V651 Cep = 761329 = Tmz V688 = IRAS 22112+5931 = GSC 3981.00826.
V652 Cep = 761331 = Tmz V687 = IRAS 22125+5907 = GSC 3994.00351.
V653 Cep = 761334 = Tmz V691 = IRAS 22133+5837 = GSC 3994.01443.
V654 Cep = 761336 = Tmz V685 = IRAS 22134+5731 = GSC 3990.00527.
V655 Cep = 761338 = Tmz V686 = IRAS 22136+5717 = GSC 3990.00793.
V656 Cep = 761339 = Tmz V684 = IRAS 22155+5743 = GSC 3990.00054.
V657 Cep = 761340 = Tmz V596 = IRAS 22163+6221 = GSC 4268.00815.
V658 Cep = 761341 = Tmz V703 = IRAS 22163+5646 = GSC 3990.01590.
V659 Cep = 761342 = Tmz V554 = IRAS 22169+6724 = GSC 4463.01148.
V660 Cep = 761343 = Tmz V690 = IRAS 22173+5929 = CCS-II 5630 = GSC 3994.00717.
V661 Cep = 761344 = Tmz V540 = IRAS 22198+6912 = GSC 4467.00049.
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V662 Cep = 761346 = Tmz V669 = IRAS 22197+6028 = CSS 704 = CSS-II 1296 =
GSC 4264.00460.
V663 Cep = 761347 = Tmz V682 = IRAS 22211+5821 = GSC 3994.00911.
V664 Cep = 761348 = Tmz V681 = IRAS 22220+5829 = CCS 3129 = CCS-II 5650 =
GSC 3994.00802.
V665 Cep = 761349 = Tmz V539 = IRAS 22236+6905 = GSC 4476.00158.
V666 Cep = 761350 = Tmz V672 = IRAS 22234+5923 = GSC 3994.00640.
V667 Cep = 761351 = Tmz V670 = IRAS 22240+6036 = GSC 4264.00749.
V668 Cep = 761352 = Tmz V683 = IRAS 22240+5808 = GSC 3994.01403.
V669 Cep = 761353 = Tmz V671 = IRAS 22248+6058 = GSC 4264.00935.
V670 Cep = 761354 = Tmz V597 = IRAS 22257+6413 = GSC 4272.01035.
V671 Cep = 761355 = Tmz V680 = IRAS 22256+5826 = GSC 3995.00095.
V672 Cep = 761356 = Tmz V673 = IRAS 22256+5910 = GSC 3995.00358.
V673 Cep = 761357 = Tmz V707 = IRAS 22263+5732 = GSC 3991.00099.
V674 Cep = 761358 = Tmz V676 = IRC+60355 = AFGL 2910 = IRAS 22264+5858 =
GSC 3995.00224.
V675 Cep = 761359 = Tmz V710 = IRAS 22267+6012 = GSC 4264.00895.
V676 Cep = 761360 = Tmz V679 = IRAS 22269+5816 = GSC 3995.00279.
V677 Cep = 761361 = Tmz V708 = IRAS 22270+5745 = GSC 3991.02805.
V678 Cep = 761362 = Tmz V705 = IRAS 22273+5640 = GSC 3991.00257.
V679 Cep = 761363 = Tmz V674 = IRAS 22278+5914 = GSC 3995.00153.
V680 Cep = 761364 = Tmz V598 = IRAS 22281+6504 = GSC 4272.00298.
V681 Cep = 761365 = Tmz V704 = IRAS 22281+5647 = GSC 3991.00859.
V682 Cep = 761366 = Tmz V677 = IRAS 22298+5845 = GSC 3995.00763.
V683 Cep = 761367 = Tmz V706 = IRAS 22299+5644 = GSC 3991.03093.
V684 Cep = 761368 = Tmz V709 = IRAS 22301+5958 = GSC 4264.01075.
V685 Cep = 761369 = Tmz V675 = IRAS 22306+5918 = CCS 3141 = CCS-II 5678 =
GSC 3995.00770.
V686 Cep = 761370 = Tmz V599 = IRAS 22318+6319 = GSC 4268.01115.
V687 Cep = 761371 = Tmz V601 = IRAS 22321+6303 = GSC 4268.01101.
V688 Cep = 761372 = Tmz V678 = IRAS 22322+5843 = GSC 3995.00940.
V689 Cep = 761373 = Tmz V600 = IRAS 22324+6317 = CCS 3142 = CCS-II 5684 =
GSC 4268.01228.
V690 Cep = 761374 = Tmz V556 = IRAS 22327+6739 = GSC 4476.01249.
V691 Cep = 761375 = Tmz V555 = IRAS 22329+6744 = GSC 4476.01423.
V692 Cep = 761376 = Tmz V602 = IRAS 22360+6259 = GSC 4269.00698.
V693 Cep = 761377 = Tmz V603 = IRAS 22373+6501 = GSC 4273.00764.
V694 Cep = 761378 = Tmz V604 = IRAS 22378+6547 = GSC 4277.00495.
V695 Cep = 761379 = Tmz V557 = IRAS 22400+6744 = GSC 4476.01060.
V696 Cep = 761380 = Tmz V559 = IRAS 22416+6711 = GSC 4277.00262.
V697 Cep = 761381 = Tmz V558 = IRAS 22437+6742 = GSC 4476.00879.
V698 Cep = 761382 = GSC 3992.00847.
V699 Cep = 761383 = NSV 14312 = CSV 8792 = Weber 30 = GSC 3992.00731.
V700 Cep = 761384 = Tmz V561 = IRAS 22444+6647 = GSC 4477.00186.
V701 Cep = 761385 = Tmz V560 = IRAS 22457+6655 = GSC 4477.00909.
V702 Cep = 761399 = 4 (NGC 7762) = GSC 4479.00941.
EQ Cet = 760023 = 1RXS J012851.9{233931 = RX J0128.8{2339 = RBS 0206.
ER Cet = 760027 = Tmz V629 = GSC 5277.00022.
EE Cha = 760787 = CoD{77
Æ
522 = CPD{77
Æ
766 = HD 104036 (A2) = HIP 058410 =
SAO 256892 = PPM 371318 = GSC 9415.00770 =
GSC 9415.02547 = GSC 9415.02675.
EF Cha = 760790 = CoD{78
Æ
491 = CPD{78
Æ
727 = HD 105234 (A2) = HIP 059093 =
SAO 256904 = PPM 371380 = GSC 9416.00926.
AQ Col = 760142 = EC 05217{3914 = GSC 7595.01052.
AR Col = 760426 = Tmz V099 = IRAS 06373{3319 = GSC 7091.01636.
LM Com = 760792 = PG 1224+309.
LN Com = 760797 = Tmz V627 = GSC 1454.00371.
V722 CrA = 761004 = Tmz V739 = IRAS 18027{4015 = GSC 7903.02743.
V723 CrA = 761026 = Tmz V740 = IRAS 18349{3856 = GSC 7902.01896.
V724 CrA = 761027 = HD 171983 (Ma) = Tmz V738 = IRAS 18359{3828 = GSC 7902.01497.
V725 CrA = 761029 = Tmz V737 = IRAS 18370{3822 = GSC 7915.01273.
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V726 CrA = 761031 = NSV 11261 = BV 867 = Had V20 = IRAS 18409{4344 = GSC 7927.01130.
V727 CrA = 761042 = Had V19 = GSC 7928.02234.
AK CrB = 760829 = Tmz V050 = IRAS 15541+3715 = GSC 2578.00660.
WX Crt = 760780 = Had V36 = GSC 5503.01061.
DX Cru = 760789 = New var in Crux.
DY Cru = 760794 = NSV 19481 = IRAS 12444{5925 = CCS 2031 = CCS-II 3284 =
GSC 8659.01394.
V2213 Cyg = 761109 = Var near V1504 Cyg.
V2214 Cyg = 761112 = KPD 1930+2752.
V2215 Cyg = 761114 = No.6 near V798 Cyg.
V2216 Cyg = 761115 = No.8 near V798 Cyg.
V2217 Cyg = 761126 = IRAS 19450+3416.
V2218 Cyg = 761131 = Mis V0175 = IRAS 19550+3401.
V2219 Cyg = 761132 = Mis V0732.
V2220 Cyg = 761134 = Mis V0738 = CCS-II 4580.
V2221 Cyg = 761135 = Mis V0173 = IRAS 19557+3038.
V2222 Cyg = 761136 = Mis V0670.
V2223 Cyg = 761137 = Mis V0695 = IRAS 19559+3137.
V2224 Cyg = 761138 = Mis V0392.
V2225 Cyg = 761139 = Mis V0149 = IRAS 19561+2958.
V2226 Cyg = 761140 = Mis V0354.
V2227 Cyg = 761143 = Mis V0343 = IRAS 19578+3644.
V2228 Cyg = 761144 = Mis V0724 = IRAS 19579+2926.
V2229 Cyg = 761145 = Mis V0680.
V2230 Cyg = 761146 = Mis V0360 = CCS-II 4603.
V2231 Cyg = 761147 = Mis V0710.
V2232 Cyg = 761148 = 20010+3011 = 38-09441.
V2233 Cyg = 761149 = Mis V0344 = IRAS 19592+3101.
V2234 Cyg = 761150 = Mis V0734.
V2235 Cyg = 761151 = Mis V0393.
V2236 Cyg = 761152 = Mis V0733.
V2237 Cyg = 761153 = Mis V0689 = IRAS 20007+3033.
V2238 Cyg = 761154 = GSC 2683.03076.
V2239 Cyg = 761158 = GSC 3151.02126.
V2240 Cyg = 761159 = GSC 2684.01255.
V2241 Cyg = 761160 = V5 (IC 4996).
V2242 Cyg = 761161 = V4 (IC 4996).
V2243 Cyg = 761162 = V2 (IC 4996).
V2244 Cyg = 761163 = V1 (IC 4996). Probable luster nonmember.
V2245 Cyg = 761167 = NSV 25130 = BD+40
Æ
4147 = HD 229196 (B) = HIP 100542 = SAO 049559
= PPM 059833 = Star 3 (NGC 6910) = GSC 3156.01600.
V2246 Cyg = 761168 = EXO 2030+375.
V2247 Cyg = 761170 = GSC 2695.01350.
V2248 Cyg = 761173 = Mis V0345 = IRAS 20583+3928.
V2249 Cyg = 761174 = Mis V0106. In 52" to SE from NSV 25425.
V2250 Cyg = 761179 = IRC+50362 = AFGL 2720 = IRAS 21086+5238.
V2251 Cyg = 761181 = Var 3 in the eld of EUVE J2114+503.
V2252 Cyg = 761205 = Tmz V733 = IRAS 21311+5426 = GSC 3970.00321.
V2253 Cyg = 761206 = NSV 25669 = SVS 2368 = LD 58 = IRAS 21308+3908.
V2254 Cyg = 761210 = Tmz V732 = IRAS 21335+5453 = GSC 3971.00728.
V2255 Cyg = 761212 = Tmz V731 = IRAS 21348+5502 = CCS-II 5377 = GSC 3971.02185.
V2256 Cyg = 761213 = BD+33
Æ
4307 = HD 205798 (F0) = HIP 106708 = SAO 071525 =
PPM 086800 = GSC 2721.02079.
V2257 Cyg = 761216 = Tmz V730 = IRAS 21354+5442 = GSC 3971.00118.
V2258 Cyg = 761225 = Tmz V729 = IRAS 21383+5425 = GSC 3971.00296.
V2259 Cyg = 761234 = Tmz V728 = 18 [273℄ = IRAS 21404+5444 = GSC 3971.00294. In a dark
loud.
V2260 Cyg = 761236 = Tmz V727 = GSC 3971.00194.
V2261 Cyg = 761238 = 9 (NGC 7128) = Hoag 11p (NGC 7128) = GSC 3967.00316.
V2262 Cyg = 761239 = 27 (NGC 7128) = GSC 3967.02562.
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V2263 Cyg = 761240 = 29 (NGC 7128) = Hoag 6p (NGC 7128) = GSC 3967.00690.
V2264 Cyg = 761241 = 51 (NGC 7128) = Hoag 34p (NGC 7128).
V2265 Cyg = 761254 = Tmz V726 = IRAS 21452+5440 = GSC 3972.02626.
V2266 Cyg = 761257 = Tmz V725 = IRAS 21467+5508 = GSC 3972.02329.
V2267 Cyg = 761266 = Tmz V724 = IRAS 21510+5503 = GSC 3972.01800.
V2268 Cyg = 761271 = Tmz V723 = IRAS 21530+5501 = GSC 3972.00943.
V2269 Cyg = 761287 = Tmz V722 = IRAS 21562+5448 = GSC 3972.02642.
V2270 Cyg = 761291 = Mis V0527 = IRAS 21566+5051 = CCS-II 5525.
V2271 Cyg = 761294 = Mis V0368.
V2272 Cyg = 761296 = Tmz V721 = IRAS 21574+5453 = GSC 3972.00416.
V2273 Cyg = 761301 = Mis V0528 = IRAS 21581+5035.
NV Del = 761165 = Be V24 = GSC 1078.00852.
NW Del = 761169 = Tmz V744 = IRAS 20444+0540.
NX Del = 761171 = Tmz V742 = IRC+10479 = AFGL 2662 = IRAS 20479+0554 =
GSC 0524.01806.
AZ Dor = 760359 = BS 1960 = HD 37935 (A0) = HIP 026368 = CoD{66
Æ
337 = CPD{66
Æ
439
= SAO 249322 = PPM 354869 = GSC 8891.00846.
KU Dra = 760795 = Tmz V358 = GSC 4169.00183.
KV Dra = 760811 = FBS 1449+642 = RX J1450.5+6403.
KW Dra = 760823 = Tmz V331 = IRAS 15299+5254 = GSC 3869.00571.
KX Dra = 760826 = PG 1541+650.
KY Dra = 761044 = Tmz V359 = IRAS 18578+6344 = GSC 4224.00992.
KZ Dra = 761157 = Tmz V131 = GSC 4446.01025.
SZ Equ = 761177 = Be V26 = GSC 1108.02511.
TT Equ = 761180 = Be V25 = IRAS 21079+1023 = GSC 1108.00961.
TU Equ = 761189 = Tmz V745 = IRAS 21213+0613 = GSC 0541.01533.
HX Eri = 760049 = Tmz V625 = GSC 5868.00786.
HY Eri = 760130 = RX J0501.7{0359 = 1RXS J050146.2{035927.
V354 Gem = 760376 = Tmz V260 = IRAS 06018+2746 = CSS 130 = CSS-II 183 = GSC 1872.01811.
V355 Gem = 760452 = Tmz V716 = IRAS 06575+2612 = GSC 1899.00620.
V356 Gem = 760463 = NSV 17387 = BD+24
Æ
1576 = BS 2722 = HD 55579 (B9) = HIP 034995 =
SAO 079191 = PPM 097232 = IDS 0708.3N2453A = GSC 1900.00108.
V357 Gem = 760484 = Tmz V298 = IRAS 07216+1440 = GSC 0776.00274.
V358 Gem = 760496 = Tmz V297 = IRAS 07248+1820 = GSC 1351.00532.
V359 Gem = 760501 = Tmz V300 = IRAS 07275+2243 = GSC 1910.01357.
V360 Gem = 760533 = NSV 17556 = TASV 0739+15 = Q 1990/015 = Tmz V299 =
IRAS 07392+1527 = GSC 1361.00794.
V361 Gem = 760536 = Tmz V301 = IRAS 07397+2316 = GSC 1912.00720.
V362 Gem = 760557 = Tmz V379 = IRAS 07505+1436 = GSC 0791.00444.
V363 Gem = 760572 = Tmz V512 = IRAS 07538+3156 = GSC 2467.00356.
V364 Gem = 760584 = Tmz V515 = IRAS 07585+2909 = GSC 1938.01158.
V365 Gem = 760594 = Tmz V514 = IRAS 08014+2814 = GSC 1934.00649.
DQ Gru = 761389 = NSV 26072 = BS 8895A = HD 220392 (A5) = HIP 115510 = CoD{54
Æ
9528
= CPD{54
Æ
10281 = SAO 247854 = PPM 351034 = IDS 2318.2S5381A =
IRAS 23210{5405 = GSC 8831.01481.
V1012 Her = 760846 = Tmz V049 = IRAS 16037+4218 = GSC 3064.00040.
V1013 Her = 760851 = Be V14 = GSC 0959.01397.
V1014 Her = 760867 = Tmz V236 = IRAS 16573+2310 = GSC 2059.00219.
V1015 Her = 760904 = IRAS 17506+3411.
V1016 Her = 761013 = Tmz V033 = IRAS 18147+1558 = GSC 1568.00727.
V1017 Her = 761015 = NSV 24410 = BD+18
Æ
3650 = HD 348533 (A0) = HIP 089972 =
PPM 134601 = CCDM 18214+1810 = GSC 1572.01622.
V1018 Her = 761018 = Yamamoto 1829+14 = IRAS 18274+1405 = GSC 1035.00024.
V1019 Her = 761033 = Tmz V055 = IRAS 18434+1558 = GSC 1583.01538.
V1020 Her = 761040 = Mis V0685 = IRAS 18554+1333.
V362 Hya = 760627 = Tmz V400 = IRAS 08116{0829 = GSC 5426.02334.
V363 Hya = 760630 = Tmz V396 = IRAS 08127{0418.
V364 Hya = 760644 = Tmz V390 = IRAS 08189{0024 = GSC 4848.01821.
V365 Hya = 760646 = Tmz V399 = IRAS 08194{0930 = IRC{10192 = GSC 5431.00645.
V366 Hya = 760675 = Tmz V494 = IRAS 08321{1629 = GSC 6011.01614.
V367 Hya = 760677 = Tmz V498 = IRAS 08327{1711 = GSC 6015.00023.
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V368 Hya = 760679 = Tmz V495 = IRAS 08333{1625 = GSC 6011.00650.
V369 Hya = 760681 = Tmz V497 = IRAS 08341{1551 = GSC 6011.00154.
V370 Hya = 760682 = BD{15
Æ
2522 = PPM 220372 = Tmz V496 = IRAS 08349{1611 =
GSC 6011.01554.
V371 Hya = 760686 = NSV 04189 = IRAS 08380{1438 = IRC{10202.
V372 Hya = 760694 = BD{18
Æ
2504 = PPM 220719 = Tmz V491 = IRAS 08495{1858 =
GSC 6021.00090.
V373 Hya = 760695 = Tmz V492 = IRAS 08503{1902 = GSC 6021.01245.
V374 Hya = 760697 = Tmz V489 = GSC 6018.00369.
V375 Hya = 760698 = Tmz V488 = IRAS 08579{1727 = GSC 6018.01367.
V376 Hya = 760699 = BD{16
Æ
2661 = Tmz V487 = IRAS 08579{1636 = GSC 6014.00570.
V377 Hya = 760700 = Tmz V490 = IRAS 08585{1519 = GSC 6014.01003.
V378 Hya = 760702 = Tmz V486 = IRAS 08592{1656 = GSC 6018.01158.
V379 Hya = 760712 = Tmz V536 = IRAS 09043{1906 = GSC 6035.00910.
V380 Hya = 760720 = Tmz V485 = IRAS 09073{1728 = GSC 6031.01076.
V381 Hya = 760723 = BD{22
Æ
2527 = CoD{22
Æ
6993= CPD{22
Æ
4104 = Tmz V531 =
IRAS 09105{2309 = GSC 6587.00745.
V382 Hya = 760724 = Tmz V534 = IRAS 09110{1455 = GSC 6028.00658.
V383 Hya = 760725 = Tmz V535 = IRAS 09116{1734 = GSC 6032.01563.
V384 Hya = 760734 = Tmz V530 = IRAS 09151{2235 = GSC 6587.01138.
V385 Hya = 760738 = BD{21
Æ
2816 = CPD{21
Æ
4342 = Tmz V532 = IRAS 09273{2152 =
GSC 6042.00824.
V386 Hya = 760739 = Tmz V517 = IRAS 09287{2328 = GSC 6601.01867.
V387 Hya = 760740 = Tmz V538 = IRAS 09310{1953.
V388 Hya = 760741 = Tmz V537 = IRAS 09316{1942 = GSC 6038.01078.
V389 Hya = 760742 = Tmz V533 = IRAS 09324{2139 = GSC 6042.01432.
CV Hyi = 760026 = RX J0132.7{6554.
CF Ind = 761223 = NSV 25710 = CoD{52
Æ
9942 = CPD{52
Æ
11910 = HD 205847 (F0) =
HIP 106954 = SAO 247123 = PPM 349574 = GSC 8436.00522.
V434 La = 761330 = Tmz V718 = IRAS 22113+5422 = GSC 3973.00069.
V435 La = 761332 = 469 (NGC 7245).
V436 La = 761333 = 456 (NGC 7245).
V437 La = 761335 = 493 (NGC 7245).
V438 La = 761337 = 417 (NGC 7245). Probably a luster bakground variable.
V439 La = 761345 = Tmz V717 = GSC 3982.00300.
V440 La = 761386 = NSV 14365 = CSV 5632 = S 4622.
GK Leo = 760782 = Tmz V735 = GSC 1980.02234.
GL Leo = 760785 = 2MASSW J1145572+231730.
WX LMi = 760747 = HS 1023+3900.
AD Lep = 760140 = Tmz V635 = IRAS 05195{1558 = GSC 5915.01625.
AE Lep = 760373 = BD{14
Æ
1319 = PPM 216655 = AS 117 = IRAS 06013{1452 =
GSC 5361.01651.
KL Lib = 760810 = BD{00
Æ
2884 = HD 130484 (F2) = HIP 072428 = SAO 140148 =
PPM 179391 = GSC 4986.00400.
KM Lib = 760814 = Tmz V230 = IRAS 15056{0258 = GSC 5005.00096.
KN Lib = 760821 = NSV 07109 = CSV 2352 = HV 10670 = GSC 5603.00074.
KO Lib = 760822 = Tmz V637 = GSC 6196.01320.
KP Lib = 760824 = NSV 07180 = CSV 2403 = HV 10695 = GSC 5604.00200.
NR Lup = 760831 = CoD{32
Æ
11262 = Tmz V335 = IRAS 15533{3309 = GSC 7333.00863.
NS Lup = 760832 = Tmz V336 = IRAS 15534{3307 = GSC 7333.01771.
DK Lyn = 760401 = Tmz V238 = IRAS 06155+5716 = GSC 3772.01599.
DL Lyn = 760408 = Tmz V241 = IRAS 06211+5744 = GSC 3772.00663.
DM Lyn = 760451 = Tmz V237 = IRAS 06453+5914 = GSC 3778.00184.
DN Lyn = 760505 = Tmz V081 = IRAS 07280+4739 = GSC 3409.02341.
DO Lyn = 760542 = NSV 17583 = BD+39
Æ
2001 = HD 62454 (F0) = HIP 037863 = SAO 060320
= PPM 073088 = GSC 2963.01475.
DP Lyn = 760546 = Tmz V024 = GSC 3795.01847.
DQ Lyn = 760654 = NSV 17869 = 6/RR VII [085℄ = GSC 2482.00005.
DR Lyn = 760656 = Tmz V023 = GSC 3421.02216.
DS Lyn = 760713 = Tmz V088 = GSC 2498.00610.
DT Lyn = 760728 = PG 0911+456 = GSC 3424.01387.
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V562 Lyr = 761021 = LD 345 = GSC 3530.02757.
V563 Lyr = 761032 = NSV 11321 = BD+40
Æ
3480 = S 9331 = GSC 3122.00495.
V564 Lyr = 761100 = No.112 (NGC 6791).
V565 Lyr = 761101 = V18 (NGC 6791).
V566 Lyr = 761102 = V19 (NGC 6791).
V567 Lyr = 761103 = V20 (NGC 6791). The equatorial oordinates in the Table A1 in [207℄ refer
to V21.
V568 Lyr = 761104 = V21 (NGC 6791). The equatorial oordinates in the Table A1 in [207℄ refer
to V20.
V791 Mon = 760371 = BD{10
Æ
1351 = AS 116 = IRAS 05598{1000.
V792 Mon = 760372 = Tmz V279 = IRAS 06009{1003.
V793 Mon = 760380 = Tmz V266 = IRAS 06038{0541 = IRC{10109 = AFGL 873.
V794 Mon = 760387 = Tmz V278 = IRAS 06092{1001 = GSC 5366.01452.
V795 Mon = 760389 = Tmz V277 = IRAS 06114{1018 = GSC 5366.02269.
V796 Mon = 760395 = Tmz V276 = IRAS 06146{0834.
V797 Mon = 760403 = Tmz V262 = IRAS 06183{0209.
V798 Mon = 760407 = Tmz V265 = IRAS 06228{0244.
V799 Mon = 760409 = Tmz V271 = IRAS 06233{0050 = CCS 511 = CCS-II 1270 =
GSC 4785.01707.
V800 Mon = 760411 = Tmz V264 = IRAS 06241{0203 = GSC 4789.00622.
V801 Mon = 760412 = Tmz V272 = IRAS 06245{0453.
V802 Mon = 760413 = Tmz V280 = IRAS 06256{1055 = CCS 518 = CCS-II 1283.
V803 Mon = 760427 = VVO 20B (NGC 2264) = Penn 284 (NGC 2264) = GSC 0750.01709.
V804 Mon = 760428 = VVO 31B (NGC 2264).
V805 Mon = 760429 = NSV 03092 = VVO 51B (NGC 2264) = Penn 321 (NGC 2264).
V806 Mon = 760431 = NSV 03112 = VVO 35A (NGC 2264) = Penn 388 (NGC 2264).
V807 Mon = 760432 = NSV 03116 = CSV 6479 = VVO 25C (NGC 2264) = W 150 (NGC 2264).
V808 Mon = 760433 = VVO 31D (NGC 2264).
V809 Mon = 760434 = NSV 17078 = VVO 23C (NGC 2264) = ASS 535 (NGC 2264).
V810 Mon = 760435 = VVO 27A (NGC 2264) = Penn 406 (NGC 2264) = GSC 0750.01363.
V811 Mon = 760436 = VVO 28A (NGC 2264) = Penn 407 (NGC 2264).
V812 Mon = 760437 = VVO 41C (NGC 2264) = W 160 (NGC 2264).
V813 Mon = 760438 = VVO 4A (NGC 2264) = Penn 403 (NGC 2264).
V814 Mon = 760439 = NSV 03124 = VVO 27D (NGC 2264) = Penn 402 (NGC 2264).
V815 Mon = 760440 = VVO 9D (NGC 2264).
V816 Mon = 760441 = NSV 03127 = VVO 16D (NGC 2264) = Penn 415 (NGC 2264).
V817 Mon = 760442 = VVO 12A (NGC 2264) = Penn 427 (NGC 2264).
V818 Mon = 760443 = NSV 03132 = VVO 24D (NGC 2264) = Penn 425 (NGC 2264).
V819 Mon = 760444 = VVO 37D (NGC 2264).
V820 Mon = 760445 = NSV 03139 = VVO 8A (NGC 2264) = Penn 435 (NGC 2264).
V821 Mon = 760446 = NSV 17116 = VVO 1D (NGC 2264) = ASS 344 (NGC 2264).
V822 Mon = 760468 = Tmz V306 = IRAS 07164{0758 = GSC 5395.02083.
V823 Mon = 760479 = Tmz V309 = IRAS 07199{0950 = CCS 733 = CCS-II 1676 =
GSC 5399.01531.
V824 Mon = 760480 = Tmz V305 = IRAS 07203{0843.
V825 Mon = 760485 = Tmz V296 = HS 336 [259℄ = IRAS 07220{0050 = CCS 748 = CCS-II 1697.
V826 Mon = 760497 = Tmz V295 = HS 318 [259℄ = IRAS 07259{0038.
V827 Mon = 760498 = BD{08
Æ
1937 = HD 59435 (A5) = HIP 036419 = SAO 134747 = PPM 190323
= GSC 5396.02217.
V828 Mon = 760502 = Tmz V302 = IRAS 07292{1055 = GSC 5400.00111.
V829 Mon = 760525 = Tmz V307 = IRAS 07372{1036.
V830 Mon = 760556 = Tmz V294 = IRAS 07502{0459 = CSS-II 419 = GSC 4841.00278.
V831 Mon = 760574 = Tmz V386 = HS 434 [259℄ = IRAS 07551{0032 = CCS 961 = CCS-II 1960
= GSC 4833.00939.
V832 Mon = 760577 = Tmz V393 = IRAS 07562{0654 = GSC 4845.01254.
V833 Mon = 760593 = Tmz V395 = IRAS 08019{0259 = CCS 1016 = CCS-II 2028.
V834 Mon = 760596 = Tmz V401 = IRAS 08030{0932 = GSC 5417.00694.
V835 Mon = 760599 = Tmz V392 = IRAS 08040{0417 = GSC 4854.02212.
V836 Mon = 760607 = Tmz V406 = IRAS 08055{1020 = GSC 5417.01481.
V837 Mon = 760611 = Tmz V394 = IRAS 08058{0056 = GSC 4847.02199.
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V381 Nor = 760827 = XTE J1550{564.
V2503 Oph = 760852 = NSV 07695 = Haro 1-4 = Do-Ar 16 = HBC 257 = IRAS 16221{2312.
V2504 Oph = 760853 = Tmz V636 = GSC 5626.00105.
V2505 Oph = 760854 = NTTS 162649{2145= So PMS 214 = GSC 6215.00184.
V2506 Oph = 760856 = Tmz V367 = IRAS 16431{0207 = GSC 5054.00790.
V2507 Oph = 760858 = NSV 20773 = Wa Oph/4 = HBC 652 = GSC 5641.00493.
V2508 Oph = 760859 = NSV 20775 = He-3 1258 = Wa Oph/6 = HBC 653 = IRAS 16459{1411 =
GSC 5641.00306.
V2509 Oph = 760860 = Be V15 = GSC 0396.01710.
V2510 Oph = 760861 = Had V11 = IRAS 16504{2022.
V2511 Oph = 760862 = Had V42 = IRAS 16534{2026.
V2512 Oph = 760863 = Mis V0279 = IRAS 16544{1246.
V2513 Oph = 760864 = Mis V0822 = IRAS 16554{2019.
V2514 Oph = 760865 = Mis V0280 = IRAS 16559{1239 = GSC 5651.01718.
V2515 Oph = 760866 = Mis V0310 = GSC 5651.01814.
V2516 Oph = 760868 = Mis V0889.
V2517 Oph = 760869 = Mis V0829 = IRAS 16577{2857.
V2518 Oph = 760870 = Mis V0823 = IRAS 16579{2245.
V2519 Oph = 760871 = Mis V0910.
V2520 Oph = 760872 = Mis V0909.
V2521 Oph = 760873 = Mis V0567 = IRAS 17001{2029.
V2522 Oph = 760874 = NSV 08220 = CSV 2962 = HV 3936 = BV 1691 = Prager 1188 =
Terzan 669 = IRAS 17050{2749.
V2523 Oph = 760875 = NSV 08226 = He-3 1341 = GSC 6237.00636.
V2524 Oph = 760876 = NSV 08267 = BV 1695 = Terzan 785 = IRAS 17087{2635 =
GSC 6820.00294.
V2525 Oph = 760877 = Had V56.
V2526 Oph = 760879 = NSV 21466 = Terzan 1141.
V2527 Oph = 760880 = Oph 2 [005℄ = 1E 1719.1{1946.
V2528 Oph = 760882 = Tmz V741.
V2529 Oph = 760883 = Had V53 = GSC 6239.01183.
V2530 Oph = 760885 = NSV 09100 = CSV 3244 = HV 10963 = GSC 0992.01096.
V2531 Oph = 760887 = Had V43 = GSC 6256.01625.
V2532 Oph = 760889 = Had V45.
V2533 Oph = 760935 = Had V16 = GSC 5091.00396.
V2534 Oph = 760956 = Mis V0347.
V2535 Oph = 761005 = Be V16 = IRAS 18050+0622.
V2536 Oph = 761008 = Be V7 = GSC 1009.00766.
V2537 Oph = 761014 = TASS J182113.5+002721 = IRAS 18186+0025.
V2538 Oph = 761022 = Be V10 = IRAS 18297+0804 = GSC 1024.02911.
V2539 Oph = 761025 = Be V11.
V1405 Ori = 760119 = KUV 0442+1416 = Kiso Area A-0685 No.10 = GSC 0695.01437.
V1406 Ori = 760125 = W71 = BD+15
Æ
705 = HD 286179 (G0) = RX J0457.0+1517 =
GSC 1281.01215.
V1407 Ori = 760127 = W73 = BD+15
Æ
706 = HD 286178 (G5) = RX J0457.2+1524 =
GSC 1281.01288.
V1408 Ori = 760137 = Be V33 = IRAS 05121+1007 = GSC 0703.00625.
V1409 Ori = 760145 = NSV 02041 = CSV 102474 = HD 244314 (A2) = BD+11
Æ
829 =
IRAS 05275+1118 = GSC 0709.01217.
V1410 Ori = 760147 = HD 244604 (A3) = BD+11
Æ
838 = SAO 094626 = PPM 121065 =
IRAS 05291+1115 = GSC 0709.00030.
V1411 Ori = 760149 = No. 0169.
V1412 Ori = 760150 = No. 0190.
V1413 Ori = 760151 = No. 0210 = Par 1308.
V1414 Ori = 760152 = No. 0267.
V1415 Ori = 760153 = No. 0273.
V1416 Ori = 760155 = No. 0316 = Par 1335.
V1417 Ori = 760156 = No. 0327.
V1418 Ori = 760157 = No. 0340.
V1419 Ori = 760158 = No. 0349.
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V1420 Ori = 760159 = No. 0360.
V1421 Ori = 760160 = No. 0456.
V1422 Ori = 760161 = No. 0507.
V1423 Ori = 760162 = No. 0519.
V1424 Ori = 760163 = No. 0539.
V1425 Ori = 760164 = NSV 02185 = CSV 6209 = No. 0543 [044℄ = TSN 102 [045℄ = Haro 4-167
= Kiso Area A-0976 No.81.
V1426 Ori = 760165 = No. 0607.
V1427 Ori = 760166 = No. 0614 [044℄ = H 3151 = Par 1417 [046℄.
V1428 Ori = 760167 = No. 0674.
V1429 Ori = 760168 = No. 0748.
V1430 Ori = 760169 = No. 0786.
V1431 Ori = 760170 = No. 0812 [044℄ = JW 3 [047℄.
V1432 Ori = 760171 = NSV 02202 = No. 0817 [044℄ = JW 4 [047℄ = Par 1483.
V1433 Ori = 760172 = No. 0832.
V1434 Ori = 760173 = NSV 02200 = No. 0839 [044℄ = Par 1476 [046℄.
V1435 Ori = 760174 = NSV 02205 = CSV 6216 = No. 0852 [044℄ = JW 15 [047℄ = Rosino E2.
V1436 Ori = 760175 = No. 0880.
V1437 Ori = 760176 = No. 0939.
V1438 Ori = 760177 = No. 0975 [044℄ = JW 39 [047℄.
V1439 Ori = 760178 = NSV 02213 = SVS 1492 = No. 1019 [044℄ = Par 1534 [046℄ =
GSC 4774.00420.
V1440 Ori = 760179 = NSV 02218 = CSV 6224 = No. 1089 [044℄ = Rosino 52 = Par 1547 [046℄.
V1441 Ori = 760180 = No. 1093 [044℄ = JW 63 [047℄ = Par 1569.
V1442 Ori = 760181 = No. 1121.
V1443 Ori = 760182 = NSV 02222 = CSV 100551 = No. 1126 [044℄ = Par 1567 [046℄ =
Prager 0225.
V1444 Ori = 760183 = JW 75 = Par 1587 = GSC 4774.00860.
V1445 Ori = 760184 = JW 76.
V1446 Ori = 760185 = No. 1158 [044℄ = JW 77 [047℄ = Par 1595.
V1447 Ori = 760186 = No. 1157.
V1448 Ori = 760187 = No. 1161 [044℄ = Par 1583 [046℄.
V1449 Ori = 760188 = No. 1171 [044℄ = JW 83 [047℄.
V1450 Ori = 760189 = No. 1219 [044℄ = JW 95 [047℄ = Par 1612.
V1451 Ori = 760190 = No. 1220 [044℄ = Par 1603 [046℄.
V1452 Ori = 760191 = No. 1237.
V1453 Ori = 760192 = Be V32 = GSC 0705.00921.
V1454 Ori = 760193 = NSV 02244 = CSV 100557 = JW 116 = Par 1633 = Prager 0230.
V1455 Ori = 760194 = No. 1279 [044℄ = JW 120 [047℄.
V1456 Ori = 760195 = No. 1292.
V1457 Ori = 760196 = No. 1299.
V1458 Ori = 760197 = No. 1308 [044℄ = JW 128 [047℄.
V1459 Ori = 760198 = JW 133.
V1460 Ori = 760199 = NSV 02248 = CSV 6237 = JW 135 = Rosino E10.
V1461 Ori = 760200 = No. 1325 [044℄ = JW 138 [047℄.
V1462 Ori = 760201 = NSV 16373 = No. 1354 [044℄ = JW 144 [047℄.
V1463 Ori = 760202 = NSV 16374 = No. 1357 [044℄ = JW 148 [047℄.
V1464 Ori = 760203 = No. 1368 [044℄ = JW 149 [047℄.
V1465 Ori = 760204 = No. 1385 [044℄ = Par 1655 [046℄.
V1466 Ori = 760205 = JW 159.
V1467 Ori = 760206 = No. 1407.
V1468 Ori = 760207 = No. 1413.
V1469 Ori = 760208 = No. 1426 [044℄ = JW 169 [047℄.
V1470 Ori = 760209 = No. 1428 [044℄ = JW 171 [047℄.
V1471 Ori = 760210 = No. 1434.
V1472 Ori = 760211 = No. 1452.
V1473 Ori = 760212 = No. 1453 [044℄ = JW 181 [047℄.
V1474 Ori = 760213 = NSV 16380 = No. 1474 [044℄ = JW 186 [047℄.
V1475 Ori = 760214 = NSV 16381 = No. 1485 [044℄ = JW 188 [047℄.
V1476 Ori = 760215 = No. 1496.
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V1477 Ori = 760216 = No. 1501 [044℄ = JW 192 [047℄ = Par 1686.
V1478 Ori = 760217 = No. 1511 [044℄ = JW 196 [047℄.
V1479 Ori = 760218 = No. 1545 [044℄ = JW 211 [047℄.
V1480 Ori = 760219 = No. 1566 = H 3013.
V1481 Ori = 760220 = NSV 16393 = No. 1618 [044℄ = JW 239 [047℄ = Par 1725.
V1482 Ori = 760221 = No. 1627 [044℄ = JW 243 [047℄.
V1483 Ori = 760222 = JW 250.
V1484 Ori = 760223 = No. 1692 [044℄ = JW 280 [047℄.
V1485 Ori = 760224 = NSV 16406 = JW 315.
V1486 Ori = 760225 = No. 1797 = H 3134.
V1487 Ori = 760226 = JW 345 = Par 1783.
V1488 Ori = 760227 = JW 362.
V1489 Ori = 760228 = No. 1872.
V1490 Ori = 760229 = No. 1907 = Par 1812.
V1491 Ori = 760230 = NSV 02277 = CSV 6250 = No. 1944 [044℄ = Par 1781 [046℄ = Rosino S3.
V1492 Ori = 760231 = No. 1966 [044℄ = JW 383 [047℄.
V1493 Ori = 760232 = No. 2037 [044℄ = JW 416 [047℄.
V1494 Ori = 760233 = JW 417.
V1495 Ori = 760234 = No. 2057 [044℄ = JW 422 [047℄.
V1496 Ori = 760235 = JW 423 = Par 1819.
V1497 Ori = 760236 = NSV 02283 = CSV 6252 = No. 2119 [044℄ = Rosino D9 [052℄.
V1498 Ori = 760237 = No. 2121 [044℄ = JW 447 [047℄.
V1499 Ori = 760238 = NSV 02299 = CSV 6255 = No. 2169 [044℄ = TSN 227 [045℄ = Haro 4-191.
V1500 Ori = 760239 = No. 2168 [044℄ = JW 467 [047℄.
V1501 Ori = 760240 = NSV 16452 = JW 478 = Par 1872.
V1502 Ori = 760241 = No. 2246 [044℄ = JW 485 [047℄.
V1503 Ori = 760242 = No. 2256.
V1504 Ori = 760243 = JW 498 = Par 1873.
V1505 Ori = 760244 = No. 2301 [044℄ = JW 517 [047℄.
V1506 Ori = 760245 = No. 2318 [044℄ = Par 1900 [046℄.
V1507 Ori = 760246 = No. 2390.
V1508 Ori = 760247 = No. 2425 [044℄ = JW 545 [047℄.
V1509 Ori = 760248 = No. 2428 [044℄ = JW 550 [047℄.
V1510 Ori = 760249 = JW 553 [047℄ = Par 1911 [046℄.
V1511 Ori = 760250 = NSV 16476 = No. 2470 [044℄ = JW 579 [047℄.
V1512 Ori = 760251 = NSV 02300 = CSV 6256 = JW 576 = Rosino 25 = GR 18.
V1513 Ori = 760252 = No. 2510 = H 3140.
V1514 Ori = 760253 = NSV 16491 = No. 2654 [044℄ = JW 628 [047℄.
V1515 Ori = 760254 = NSV 02308 = CSV 6261 = No. 2667 [044℄ = JW 639 [047℄ = Par 1941.
V1516 Ori = 760255 = JW 636.
V1517 Ori = 760256 = JW 637 = Par 1939.
V1518 Ori = 760257 = No. 2698 [044℄ = JW 649 [047℄.
V1519 Ori = 760258 = No. 2703.
V1520 Ori = 760259 = NSV 16498 = JW 648 = Par 1960.
V1521 Ori = 760260 = No. 2713 [044℄ = JW 651 [047℄.
V1522 Ori = 760261 = NSV 16507 = No. 2744 [044℄ = JW 672 [047℄.
V1523 Ori = 760262 = JW 683 = Par 1975 = GSC 4774.00811.
V1524 Ori = 760263 = NSV 16510 = JW 681.
V1525 Ori = 760264 = JW 704.
V1526 Ori = 760265 = No. 2843 [044℄ = JW 719 [047℄.
V1527 Ori = 760266 = NSV 16517 = Par 1990 = JW 721.
V1528 Ori = 760267 = JW 727.
V1529 Ori = 760268 = No. 2876.
V1530 Ori = 760269 = NSV 16522 = No. 2913 [044℄ = JW 735 [047℄.
V1531 Ori = 760270 = No. 2918 [044℄ = JW 733 [047℄ = Par 1989.
V1532 Ori = 760271 = No. 2928.
V1533 Ori = 760272 = No. 3007 [044℄ = JW 778 [047℄.
V1534 Ori = 760273 = No. 3012.
V1535 Ori = 760274 = NSV 16531 = No. 3014 [044℄ = JW 771 [047℄ = Par 2007.
V1536 Ori = 760275 = No. 3029.
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V1537 Ori = 760276 = NSV 02327 = CSV 6273 = No. 3028 [044℄ = JW 788 [047℄ = Rosino E28.
V1538 Ori = 760277 = No. 3032 [044℄ = JW 789 [047℄.
V1539 Ori = 760278 = NSV 02332 = CSV 100601 = No. 3088 [044℄ = JW 818 [047℄ = Par 2048.
V1540 Ori = 760279 = JW 817.
V1541 Ori = 760280 = No. 3097 [044℄ = JW 816 [047℄.
V1542 Ori = 760281 = JW 823.
V1543 Ori = 760282 = No. 3115 [044℄ = JW 822 [047℄.
V1544 Ori = 760283 = No. 3113.
V1545 Ori = 760284 = No. 3122 [044℄ = JW 828 [047℄.
V1546 Ori = 760285 = NSV 02339 = CSV 6278 = No. 3119 [044℄ = TSN 268 [045℄ = Haro 4-195
= Kiso Area A-0976 No.172.
V1547 Ori = 760286 = No. 3134 [044℄ = Par 2041 [046℄.
V1548 Ori = 760287 = No. 3142 [044℄ = JW 835 [047℄.
V1549 Ori = 760288 = No. 3146 [044℄ = Par 2070 [046℄.
V1550 Ori = 760289 = NSV 16546 = JW 836.
V1551 Ori = 760290 = No. 3152.
V1552 Ori = 760291 = No. 3161 [044℄ = JW 843 [047℄.
V1553 Ori = 760292 = No. 3177 [044℄ = Par 2079 [046℄.
V1554 Ori = 760293 = No. 3178 [044℄ = JW 848 [047℄.
V1555 Ori = 760294 = NSV 16553 = JW 863.
V1556 Ori = 760295 = No. 3205 [044℄ = Par 2088 [046℄.
V1557 Ori = 760296 = No. 3217 [044℄ = JW 864 [047℄.
V1558 Ori = 760297 = No. 3220 [044℄ = Par 2087 [046℄.
V1559 Ori = 760298 = JW 872.
V1560 Ori = 760299 = No. 3230.
V1561 Ori = 760300 = No. 3240 [044℄ = JW 878 [047℄.
V1562 Ori = 760301 = JW 880.
V1563 Ori = 760302 = No. 3263 [044℄ = JW 883 [047℄.
V1564 Ori = 760303 = No. 3259.
V1565 Ori = 760304 = JW 890 = Par 2097.
V1566 Ori = 760305 = NSV 02345 = CSV 6282 = No. 3288 [044℄ = TSN 276 [045℄ = Haro 4-022
= Kiso Area A-0976 No.181 = Par 2081.
V1567 Ori = 760306 = No. 3385.
V1568 Ori = 760307 = NSV 02354 = CSV 100609 = No. 3384 [044℄ = JW 926 [047℄ = Par 2134.
V1569 Ori = 760308 = No. 3397 [044℄ = JW 925 [047℄.
V1570 Ori = 760309 = No. 3404.
V1571 Ori = 760310 = JW 933.
V1572 Ori = 760311 = NSV 02353 = CSV 6285 = No. 3428 [044℄ = TSN 297 [045℄ = Haro 4-063
= Kiso Area A-0976 No.193.
V1573 Ori = 760312 = NSV 16567 = No. 3430 [044℄ = JW 935 [047℄.
V1574 Ori = 760313 = NSV 16568 = No. 3438 [044℄ = JW 943 [047℄.
V1575 Ori = 760314 = No. 3442 [044℄ = Par 2150 [046℄.
V1576 Ori = 760315 = No. 3447 [044℄ = JW 940 [047℄ = Par 2143.
V1577 Ori = 760316 = No. 3461 [044℄ = Par 2136 [046℄.
V1578 Ori = 760317 = No. 3465.
V1579 Ori = 760318 = No. 3501 [044℄ = Par 2155 [046℄.
V1580 Ori = 760319 = No. 3591 [044℄ = Par 2180 [046℄.
V1581 Ori = 760320 = No. 3668 [044℄ = JW 996 [047℄ = Par 2206.
V1582 Ori = 760321 = NSV 16576 = No. 3672 [044℄ = JW 1000 [047℄.
V1583 Ori = 760322 = No. 3678 [044℄ = JW 1004 [047℄.
V1584 Ori = 760323 = No. 3697.
V1585 Ori = 760324 = No. 3758.
V1586 Ori = 760325 = No. 3799.
V1587 Ori = 760326 = No. 3807 [044℄ = JW 1031 [047℄.
V1588 Ori = 760327 = NSV 02383 = CSV 100616 = Zinner 0452 = AN 84.1901 = No. 3828 [044℄
= Par 2268 [046℄.
V1589 Ori = 760328 = No. 3842.
V1590 Ori = 760329 = No. 3853.
V1591 Ori = 760330 = No. 3877.
V1592 Ori = 760331 = No. 3885 [044℄ = JW 1044 [047℄.
V1593 Ori = 760332 = No. 3891.
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V1594 Ori = 760333 = No. 3896.
V1595 Ori = 760334 = NSV 02391 = No. 3907 [044℄ = SVS 1494 = Par 2306 [046℄.
V1596 Ori = 760335 = No. 3918 [044℄ = JW 1048 [047℄.
V1597 Ori = 760336 = No. 3993 [044℄ = Par 2322 [046℄.
V1598 Ori = 760337 = NSV 02402 = CSV 6312 = No. 4005 [044℄ = TSN 363 [045℄ = Haro 4-153
= Kiso Area A-0976 No.239 = Par 2332.
V1599 Ori = 760338 = No. 4046.
V1600 Ori = 760339 = No. 4047 [044℄ = H 5123.
V1601 Ori = 760340 = No. 4079.
V1602 Ori = 760341 = No. 4090 [044℄ = H 5162.
V1603 Ori = 760342 = No. 4112.
V1604 Ori = 760343 = No. 4163.
V1605 Ori = 760344 = No. 4173.
V1606 Ori = 760345 = No. 4226.
V1607 Ori = 760346 = No. 4307 [044℄ = Par 2384 [046℄ = GSC 4778.01067.
V1608 Ori = 760347 = No. 4338 = H 5065.
V1609 Ori = 760348 = No. 4341.
V1610 Ori = 760349 = No. 4358.
V1611 Ori = 760350 = No. 4360.
V1612 Ori = 760351 = NSV 02429 = CSV 6327 = No. 4418 [044℄ = H 5079 = TSN 396 [045℄ =
Haro 4-105 = Par 2395.
V1613 Ori = 760352 = No. 4426 [044℄ = H 5078.
V1614 Ori = 760353 = No. 4446 [044℄ = H 5117.
V1615 Ori = 760354 = No. 4450.
V1616 Ori = 760355 = No. 4471.
V1617 Ori = 760356 = No. 4505.
V1618 Ori = 760357 = No. 4512 [044℄ = Par 2411 [046℄.
V1619 Ori = 760358 = No. 4576.
V1620 Ori = 760361 = Tmz V751 = IRAS 05412+1118 = GSC 0722.01129.
V1621 Ori = 760362 = Be V31 = GSC 0718.00685.
V1622 Ori = 760363 = Tmz V750 = IRAS 05429+0934.
V1623 Ori = 760367 = Be V4 = IRAS 05497+0620 = GSC 0128.01121.
V1624 Ori = 760370 = Mis V0741 = IRAS 05544+1945.
V1625 Ori = 760375 = Tmz V269 = IRAS 06018{0228 = GSC 4786.00342.
V1626 Ori = 760377 = Be V38 = GSC 0721.02377.
V1627 Ori = 760379 = Tmz V267 = IRAS 06036{0143 = GSC 4782.00885.
V1628 Ori = 760381 = Tmz V268 = IRAS 06038{0147 = GSC 4782.01182.
V1629 Ori = 760384 = Tmz V270 = IRAS 06060{0042 = GSC 4783.02583.
V1630 Ori = 760392 = Tmz V284 = IRAS 06131+0055.
V1631 Ori = 760394 = Tmz V263 = IRAS 06144{0205 = GSC 4788.02997.
V1632 Ori = 760398 = Tmz V283 = IRAS 06162+0052 = GSC 0132.02191.
V1633 Ori = 760399 = Be V13 = GSC 0140.01831.
V1634 Ori = 760402 = Be V5 = IRAS 06179+0617 = GSC 0144.01300.
V1635 Ori = 760405 = Be V36 = GSC 0736.01615.
V394 Pav = 761083 = V4/NGC 6752. Probable eld star. Labeled V14 in the hart in [201℄.
V395 Pav = 761084 = V5/NGC 6752. Field star.
V396 Pav = 761085 = V6/NGC 6752. Probable eld star. The hart in [201℄ is wrong.
V397 Pav = 761090 = V8/NGC 6752. Probable eld star.
V398 Pav = 761097 = V11/NGC 6752. Probable eld star. Labeled V6 in the hart in [201℄.
V371 Peg = 761214 = Tmz V630 = IRAS 21345+1327 = GSC 1132.00622.
V372 Peg = 761255 = BS 8330 = BD+16
Æ
4598 = HD 207223 (F0) = HIP 107558 = SAO 107395
= PPM 140637 = IRAS 21447+1657 = GSC 1670.00650.
V373 Peg = 761260 = NSV 13891 = 13 Peg = BS 8344 = BD+16
Æ
4612 = HD 207652 (F2) =
HIP 107788 = SAO 107425 = PPM 140701 = IDS 2145.4N1650 =
GSC 1670.00919. Variability an be due to the lose ompanion.
V374 Peg = 761307 = HIP 108706 = G 188-38 = IRXS J220111+281849 = GSC 2215.01629.
V375 Peg = 761308 = Be V29 = GSC 1139.00011.
V376 Peg = 761312 = BD+18
Æ
4917 = HD 209458 (F8) = HIP 108859 = SAO 107623 =
PPM 141002 = GSC 1688.01821.
V377 Peg = 761317 = BD+16
Æ
4660 = HD 209775 (F0) = HIP 109055 = SAO 107656 =
PPM 141053 = GSC 1684.01373.
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V378 Peg = 761396 = PG 2337+300 = GSC 2766.01346.
V379 Peg = 761402 = NSV 26158 = SVS 2550 = FBS 2351+228 = Peg 7 [005℄ = GSC 2252.02098.
V611 Per = 760034 = BD+56
Æ
501 = SAO 023162 = PPM 027400 = Oo 692 (NGC 869) =
GSC 3694.02537.
V612 Per = 760035 = Oo 893 (NGC 869) = GSC 3694.01341E.
V613 Per = 760036 = BD+56
Æ
515 = PPM 027417 = Oo 922 (NGC 869) = GSC 3694.01921.
V614 Per = 760037 = BD+56
Æ
520 = PPM 027422 = Oo 992 (NGC 869) = GSC 3694.01603E.
V615 Per = 760038 = NSV 00779 = CSV 206 = AN 204.1937 = Oo 1021 (NGC 869) =
GSC 3694.01587.
V616 Per = 760039 = W 49 (NGC 869).
V617 Per = 760040 = Oo 1080 (NGC 869) = GSC 3694.02883.
V618 Per = 760041 = Oo 1147 (NGC 869).
V619 Per = 760042 = BD+56
Æ
572 = SAO 023246 = PPM 027516 = Oo 2246 (NGC 884) =
GSC 3694.01643.
V620 Per = 760043 = Oo 2301 (NGC 884).
V621 Per = 760044 = BD+56
Æ
576 = SAO 023252 = PPM 027522 = Oo 2311 (NGC 884) =
GSC 3694.01387.
V622 Per = 760045 = BD+56
Æ
578 = PPM 027525 = Oo 2371 (NGC 884) = GSC 3694.02229.
V623 Per = 760047 = UVa 144 (NGC 1039) = GSC 2853.00542.
V624 Per = 760048 = UVa 224 (NGC 1039) = GSC 2853.01026.
V625 Per = 760050 = AP 98 (alpha Per) = GSC 3315.01898.
V626 Per = 760051 = AP 101 (alpha Per) = GSC 3319.01425.
V627 Per = 760052 = AP 156 (alpha Per) = GSC 3316.01633.
V628 Per = 760053 = AP 41 (alpha Per) = GSC 3316.01330.
V629 Per = 760054 = AP 114 (alpha Per) = GSC 3316.02173.
V630 Per = 760055 = AP 72 (alpha Per) = GSC 3320.01557.
V631 Per = 760056 = AP 169 (alpha Per) = GSC 3316.00669.
V632 Per = 760062 = Tmz V216 = IRAS 03370+4035 = GSC 2867.01458.
V633 Per = 760064 = Tmz V222 = IRAS 03390+3158 = GSC 2359.01109.
V634 Per = 760068 = Tmz V217 = IRAS 03420+4044 = GSC 2867.01156.
V635 Per = 760070 = Tmz V218 = IRAS 03427+3812 = GSC 2863.02083.
V636 Per = 760073 = Tmz V211 = IRAS 03453+4246 = GSC 2871.01123.
V637 Per = 760077 = NSV 15831 = Tmz V212 = IRC+40072 = IRAS 03507+3623 =
GSC 2369.00278.
V638 Per = 760078 = Tmz V215 = IRAS 03539+3954.
V639 Per = 760081 = Tmz V192 = CCS-II 606 = GSC 3335.00648.
V640 Per = 760082 = Tmz V196 = GSC 3339.01090.
V641 Per = 760083 = Tmz V205 = IRAS 04009+4628 = GSC 3327.01361.
V642 Per = 760084 = Tmz V206 = IRAS 04026+4737 = GSC 3331.00914.
V643 Per = 760088 = NSV 01475 = CSV 100369 = Zinner 0271 = HD 26080 (Ma) = BD+36
Æ
829
= HIP 019391 = SAO 057018 = PPM 069151 = IRC+40076 =
IRAS 04059+3617 = GSC 2370.01075.
V644 Per = 760091 = Tmz V204 = IRAS 04107+4347 = CCS 189 = CCS-II 633 =
GSC 2890.00166.
V645 Per = 760092 = Tmz V203 = IRAS 04112+4338 = CCS 190 = CCS-II 636 =
GSC 2890.00966.
V646 Per = 760094 = Tmz V213 = IRAS 04123+3504 = GSC 2379.01135.
V647 Per = 760095 = Tmz V208 = IRAS 04126+4132 = GSC 2886.01204.
V648 Per = 760096 = Tmz V214 = IRAS 04142+3510 = GSC 2310.00515.
V649 Per = 760097 = NSV 01542 = S 10639 [034℄ = Tmz V207 = IRAS 04145+4509 =
GSC 3328.00065.
V650 Per = 760098 = Tmz V209 = IRAS 04147+4446 = GSC 2890.02465.
V651 Per = 760099 = Tmz V219 = IRAS 04169+3310 = GSC 2375.00215.
V652 Per = 760100 = W23 = RX J0420.4+3123 = GSC 2371.00740.
V653 Per = 760101 = Tmz V202 = IRAS 04179+4145 = CCS-II 667.
V654 Per = 760103 = Tmz V190 = IRAS 04195+4905 = GSC 3337.00444.
V655 Per = 760105 = Tmz V210 = IRAS 04208+4756 = GSC 3333.01184.
V656 Per = 760109 = Tmz V185 = IRAS 04237+5114 = GSC 3341.00637.
V657 Per = 760115 = Tmz V068 = IRAS 04344+3231 = IRC+30091 = GSC 2377.01182.
CM Phe = 760009 = NSV 00137 = BPM 16078 = L 218-028 = Phe 1 [004℄.
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CN Phe = 760015 = NSV 15169 = HD 4494 (A5) = CoD{42
Æ
253 = CPD{42
Æ
71 = SAO 215235
= PPM 305236 = GSC 7535.00953.
CO Phe = 760019 = EC 00497{4723 = JL 216 [010℄.
AF Pi = 760148 = EC 05321{5605.
DU Ps = 760001 = IRAS 23590{0402 = GSC 4666.00209.
DV Ps = 760006 = 1RXS J001309+053550 = LTT 10072 = LP 524-106 = L 1082-041 =
GSC 0008.00324.
DW Ps = 760025 = GSC 0614.01209.
V445 Pup = 760523 = Nova Pup 2000.
V446 Pup = 760461 = Tmz V100 = IRAS 07115{3455 = GSC 7111.01313.
V447 Pup = 760499 = Tmz V339 = IRAS 07278{2721 = GSC 6546.02505.
V448 Pup = 760500 = Tmz V374 = IRAS 07281{2909 = GSC 6550.02846.
V449 Pup = 760503 = Tmz V354 = IRAS 07294{2240.
V450 Pup = 760504 = Tmz V363 = IRAS 07297{3021 = GSC 7105.01715.
V451 Pup = 760506 = Tmz V338 = IRAS 07300{2631 = GSC 6546.02114.
V452 Pup = 760507 = Tmz V372 = IRAS 07303{2858.
V453 Pup = 760508 = Tmz V351 = IRAS 07303{2351.
V454 Pup = 760510 = Tmz V315 = IRAS 07321{1556 = CCS-II 1778.
V455 Pup = 760511 = Tmz V350 = IRAS 07328{2243 = CCS 812 = CCS-II 1782.
V456 Pup = 760513 = Tmz V310 = IRAS 07337{1813 = GSC 5983.01889.
V457 Pup = 760514 = Tmz V320 = IRC{20135 = RAFGL 4614S = IRAS 07338{1946 =
GSC 5987.00292.
V458 Pup = 760515 = Tmz V325 = IRAS 07344{2100 = GSC 5992.03214.
V459 Pup = 760516 = Tmz V311 = IRAS 07349{1759 = GSC 5984.01690.
V460 Pup = 760517 = V3 (Melotte 71) = GSC 5405.04186.
V461 Pup = 760518 = Tmz V308 = IRAS 07351{1253.
V462 Pup = 760519 = V5 (Melotte 71).
V463 Pup = 760520 = V2 (Melotte 71) = GSC 5405.01792.
V464 Pup = 760521 = V4 (Melotte 71) = GSC 5405.01727.
V465 Pup = 760522 = V1 (Melotte 71) = GSC 5405.02017.
V466 Pup = 760524 = Tmz V348 = IRAS 07366{2200.
V467 Pup = 760526 = Tmz V349 = IRAS 07375{2215 = GSC 5992.03745.
V468 Pup = 760528 = NSV 17550 = BS 2968 = CoD{37
Æ
3770 = CPD{37
Æ
1444 = HD 61925 (B3)
= HIP 037345 = SAO 198273 = PPM 284247 = GSC 7644.02701.
V469 Pup = 760530 = Tmz V353 = IRAS 07378{2236 = CCS 850 = CCS-II 1826 =
GSC 6539.01929.
V470 Pup = 760531 = Tmz V347 = IRAS 07385{2203.
V471 Pup = 760532 = Tmz V346 = IRAS 07390{2618 = CCS 859 = CCS-II 1834.
V472 Pup = 760534 = Tmz V319 = IRAS 07401{1801 = CCS 868 = CCS-II 1845.
V473 Pup = 760535 = Tmz V321 = IRAS 07402{1747 = GSC 5984.01460.
V474 Pup = 760537 = Tmz V323 = IRAS 07410{1623 = GSC 5980.00272.
V475 Pup = 760538 = Tmz V371 = IRAS 07416{3146.
V476 Pup = 760539 = Tmz V355 = IRAS 07421{2457.
V477 Pup = 760540 = Tmz V324 = IRAS 07427{1453 = GSC 5981.00545.
V478 Pup = 760541 = Tmz V303 = IRAS 07431{1241 = GSC 5418.01742.
V479 Pup = 760544 = NSV 17600 = Tmz V095 = IRAS 07448{2711 = CCS 896 = CCS-II 1875.
V480 Pup = 760545 = NSV 17608 = Tmz V362 = IRAS 07458{2946 = CCS-II 1884.
V481 Pup = 760547 = Tmz V366 = IRAS 07470{3459 = Wray 18-28 = CSS 265 = CSS-II 410 =
GSC 7127.00778.
V482 Pup = 760548 = Tmz V352 = IRAS 07470{2258 = GSC 6553.00646.
V483 Pup = 760549 = Tmz V313 = IRAS 07482{1758.
V484 Pup = 760550 = Tmz V314 = IRAS 07489{1749.
V485 Pup = 760551 = Tmz V360 = IRAS 07497{3506 = RAFGL 4642S = GSC 7127.00431.
V486 Pup = 760552 = Tmz V369 = IRAS 07500{2957 = GSC 7119.00831.
V487 Pup = 760554 = Tmz V343 = IRAS 07501{2420 = CCS 928 = CCS-II 1917 =
GSC 6557.00450.
V488 Pup = 760555 = Tmz V370 = IRAS 07506{2959 = GSC 7119.01362.
V489 Pup = 760558 = Tmz V468 = IRAS 07515{2854 = GSC 6565.03202.
V490 Pup = 760559 = Tmz V368 = IRAS 07519{3016 = GSC 7119.01812.
V491 Pup = 760560 = Tmz V467 = IRAS 07519{2904 = GSC 6565.01927.
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V492 Pup = 760561 = Tmz V322 = IRAS 07517{1609 = GSC 5982.01287.
V493 Pup = 760562 = CoD{33
Æ
4290 = Tmz V361 = IRAS 07525{3400 = CCS 949 = CCS-II 1943
= GSC 7127.01440.
V494 Pup = 760563 = Tmz V440 = IRAS 07525{3213 = Wray 18-34 = CCS 947 = CCS-II 1941
= GSC 7123.01429 = GSC 7123.02239.
V495 Pup = 760564 = Tmz V312 = IRAS 07528{1901 = GSC 5990.01259.
V496 Pup = 760565 = CoD{32
Æ
4567 = Tmz V439 = GSC 7123.01239.
V497 Pup = 760566 = NSV 17658 = Tmz V466 = IRAS 07532{2920 = CCS 956 = CCS-II 1951
= GSC 6565.03056.
V498 Pup = 760567 = Tmz V404 = IRAS 07535{1235.
V499 Pup = 760568 = Tmz V424 = IRAS 07543{2333.
V500 Pup = 760569 = Tmz V480 = IRAS 07546{2807 = GSC 6565.02856.
V501 Pup = 760573 = Tmz V465 = IRAS 07553{2849 = GSC 6566.01924.
V502 Pup = 760575 = Tmz V376 = IRAS 07559{3125 = GSC 7120.01854.
V503 Pup = 760576 = Tmz V463 = IRAS 07561{3047 = GSC 7120.02055.
V504 Pup = 760578 = Tmz V462 = IRAS 07572{3111 = CCS 979 = CCS-II 1982 =
GSC 7120.00730.
V505 Pup = 760580 = Tmz V402 = IRAS 07581{1357.
V506 Pup = 760581 = Tmz V412 = IRAS 07584{1537 = GSC 5995.02159.
V507 Pup = 760582 = Tmz V430 = IRAS 07588{2418 = CCS 992 = CCS-II 1999.
V508 Pup = 760583 = Tmz V437 = IRAS 07596{3145 = GSC 7124.03657.
V509 Pup = 760585 = Tmz V464 = IRAS 08004{3023 = CCS 1002 = CCS-II 2010 =
GSC 7120.01465.
V510 Pup = 760586 = Tmz V429 = IRAS 08005{2356 = GSC 6554.00559.
V511 Pup = 760587 = Tmz V403 = IRAS 08008{1205 = IRC{10186 = RAFGL 4661S =
GSC 5421.01424.
V512 Pup = 760588 = Tmz V436 = IRAS 08013{3129 = GSC 7120.02020.
V513 Pup = 760589 = Tmz V435 = IRAS 08013{3121 = Wray 18-40 = CCS 1014 = CCS-II 2025
= GSC 7120.00932.
V514 Pup = 760590 = Tmz V415 = IRAS 08012{1752 = GSC 5999.01041.
V515 Pup = 760591 = Tmz V434 = IRAS 08017{3118 = IRC{30114 = AFGL 1223 =
GSC 7120.00860.
V516 Pup = 760592 = RX J0803.4{4748 = 1RXS J080346.3{474838.
V517 Pup = 760595 = Tmz V433 = IRAS 08026{3122 = GSC 7120.00184.
V518 Pup = 760600 = Tmz V416 = IRAS 08045{1524 = CCS-II 2056.
V519 Pup = 760601 = Tmz V454 = IRAS 08051{3230 = GSC 7125.01324.
V520 Pup = 760602 = Tmz V455 = GSC 7125.01721.
V521 Pup = 760603 = NSV 17741 = Tmz V469 = IRAS 08050{2939 = Wray 18-47 = CCS 1045
= CCS-II 2063 = GSC 6567.02389.
V522 Pup = 760604 = Tmz V456 = IRAS 08055{3214 = CCS 1052 = CCS-II 2071 =
GSC 7125.01210.
V523 Pup = 760605 = Tmz V428 = GSC 6563.01709.
V524 Pup = 760606 = Tmz V427 = IRAS 08057{2623 = GSC 6563.01655.
V525 Pup = 760608 = Tmz V422 = IRAS 08058{2234 = GSC 6555.01564.
V526 Pup = 760609 = Tmz V453 = IRAS 08061{3248 = GSC 7125.02966.
V527 Pup = 760612 = CoD{25
Æ
5631 = Tmz V423 = IRAS 08065{2534 = CSS-II 468 =
GSC 6559.01738.
V528 Pup = 760613 = CoD{28
Æ
5528 = Tmz V432 = IRAS 08070{2820 = GSC 6567.01158.
V529 Pup = 760614 = Tmz V458 = IRAS 08071{3216 = GSC 7125.04357.
V530 Pup = 760615 = Tmz V459 = IRAS 08073{3239 = GSC 7125.04387.
V531 Pup = 760617 = NSV 17764 = CoD{29
Æ
5653 = Tmz V470 = IRAS 08081{2923 =
Wray 18-52 = CCS 1071 = CCS-II 2090 = GSC 6567.02204.
V532 Pup = 760618 = Tmz V460 = IRAS 08085{3238.
V533 Pup = 760620 = Tmz V426 = IRAS 08091{2744 = GSC 6563.03089.
V534 Pup = 760621 = Tmz V411 = IRAS 08098{2012 = GSC 6004.01288.
V535 Pup = 760622 = Tmz V414 = IRAS 08098{1953 = CCS 1085 = CCS-II 2105 =
GSC 6004.00540.
V536 Pup = 760623 = Tmz V461 = IRAS 08102{3105 = Wray 18-54 = CSS 297 = CSS-II 476 =
GSC 7121.02277.
V537 Pup = 760624 = Tmz V471 = IRAS 08104{3000 = GSC 7121.01084.
V538 Pup = 760625 = Tmz V410 = IRAS 08109{1947 = GSC 6004.02152.
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V539 Pup = 760626 = Tmz V425 = IRAS 08115{2548.
V540 Pup = 760628 = Tmz V451 = IRAS 08126{3049 = GSC 7121.02053.
V541 Pup = 760632 = Tmz V476 = IRAS 08138{3414 = GSC 7130.00158.
V542 Pup = 760633 = Tmz V449 = IRAS 08139{3116 = GSC 7122.03936.
V543 Pup = 760634 = Tmz V450 = IRAS 08141{3103 = CCS 1112 = CCS-II 2135 =
GSC 7122.03830.
V544 Pup = 760635 = Tmz V472 = IRAS 08142{3225 = GSC 7126.00217.
V545 Pup = 760636 = Tmz V452 = IRAS 08149{3003 = GSC 7122.00892.
V546 Pup = 760637 = CoD{33
Æ
4783 = Tmz V477 = IRAS 08152{3407 = GSC 7130.00837.
V547 Pup = 760638 = Had V38 = IRAS 08159{2812 = Wray 18-59 = CCS 1117 = CCS-II 2142
= GSC 6568.03025.
V548 Pup = 760639 = Tmz V475 = IRAS 08167{3141 = GSC 7122.00290.
V549 Pup = 760640 = Tmz V478 = IRAS 08170{3441 = CCS 1125 = CCS-II 2152 =
GSC 7130.02344.
V550 Pup = 760641 = Tmz V474 = IRAS 08175{3154 = GSC 7126.00927.
V551 Pup = 760642 = Tmz V473 = IRAS 08183{3204 = GSC 7126.03659.
V552 Pup = 760643 = BD{18
Æ
2290 = HD 70379 (G5) = IRAS 08187{1905 = GSC 6005.01804.
V553 Pup = 760645 = Tmz V398 = IRAS 08194{1332.
V554 Pup = 760648 = Tmz V417 = IRAS 08197{1732.
V555 Pup = 760649 = Tmz V409 = GSC 6001.01232. The disoverer's identiation of
GSC 6001.01232 with IRAS 08199{1751 is doubtful, the GSC star appears not
red.
V556 Pup = 760650 = Tmz V408 = IRAS 08203{1753 = GSC 6001.01584.
V557 Pup = 760651 = Tmz V413 = IRAS 08205{1508 = CCS-II 2178.
V558 Pup = 760652 = Tmz V432 = IRAS 08211{3302.
V559 Pup = 760653 = Tmz V407 = IRAS 08213{2122 = GSC 6009.05413.
V560 Pup = 760655 = CoD{26
Æ
5976 = Tmz V419 = IRAS 08219{2635 = GSC 6577.02205.
V561 Pup = 760657 = Tmz V421 = IRAS 08222{2411.
V562 Pup = 760658 = Tmz V441 = IRAS 08228{3335 = CCS 1166 = CCS-II 2199 =
GSC 7143.00661.
V563 Pup = 760659 = Tmz V443 = IRAS 08228{3257 = GSC 7139.01369.
V564 Pup = 760660 = CoD{24
Æ
6912 = Tmz V420 = IRAS 08228{2512 = CCS 1164 =
CCS-II 2197 = GSC 6573.03781.
V565 Pup = 760661 = Had V33 = IRAS 08229{2231.
V566 Pup = 760662 = Tmz V442 = IRAS 08237{3308 = GSC 7139.02309.
V567 Pup = 760664 = Tmz V405 = IRAS 08245{1318 = GSC 5440.01744.
V568 Pup = 760666 = Tmz V397 = IRAS 08251{1233 = GSC 5436.02343.
AS Pyx = 760665 = Tmz V418 = GSC 6573.05124.
AT Pyx = 760668 = Tmz V444 = PHalpha 92 [260℄ = HBC 562 = IRAS 08267{3336 =
Wray 15-220. In the region of the ometary globule CG 22.
AU Pyx = 760669 = Tmz V448 = IRAS 08274{3323 = CCS 1190 = CCS-II 2225 =
GSC 7139.02409.
AV Pyx = 760670 = Had V34 = IRAS 08288{2137 = CCS-II 2229.
AW Pyx = 760671 = CoD{26
Æ
6153 = Tmz V431 = IRAS 08297{2626 = GSC 6578.04100.
AX Pyx = 760672 = Tmz V445 = IRAS 08299{3403 = GSC 7143.01096.
AY Pyx = 760673 = Tmz V446 = IRAS 08301{3401 = CCS 1202 = CCS-II 2238 =
GSC 7143.00570.
AZ Pyx = 760674 = Tmz V447 = IRAS 08308{3404 = GSC 7143.00011.
BB Pyx = 760676 = Tmz V508 = IRAS 08323{2135 = GSC 6023.01261.
BC Pyx = 760678 = Tmz V506 = IRAS 08333{2705 = GSC 6578.02443.
BD Pyx = 760680 = Tmz V037 = IRAS 08338{1904.
BE Pyx = 760683 = Tmz V505 = IRAS 08355{2154 = GSC 6023.02379.
BF Pyx = 760684 = Tmz V500 = IRAS 08360{1804 = GSC 6015.01383.
BG Pyx = 760685 = Tmz V499 = IRAS 08362{1730 = GSC 6015.00575.
BH Pyx = 760687 = NSV 04223 = CSV 1356 = HV 8154 = AN 405.1933 = Prager 570 =
IRAS 08416{3220 = Wray 18-100 = CSS 328 = CSS-II 543 = He-3 196.
BI Pyx = 760691 = CoD{22
Æ
6653 = Tmz V504 = IRAS 08480{2307 = GSC 6572.00687.
BK Pyx = 760693 = Tmz V493 = IRAS 08490{1925 = GSC 6021.01280.
BL Pyx = 760696 = BD{22
Æ
2460 = CoD{22
Æ
6809= CPD{22
Æ
4017 = Tmz V503 =
IRAS 08568{2304 = IRC{20181 = GSC 6585.00123.
BM Pyx = 760701 = Tmz V509 = IRAS 08591{2354 = GSC 6585.01266.
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BN Pyx = 760703 = Tmz V510 = IRAS 09001{2335 = GSC 6585.01280.
BO Pyx = 760704 = Tmz V481 = IRAS 09005{1945 = GSC 6022.01419.
BP Pyx = 760705 = CoD{23
Æ
8023 = Tmz V511 = IRAS 09016{2337 = GSC 6585.01488.
BQ Pyx = 760706 = Tmz V091 = GSC 6598.00592.
BR Pyx = 760707 = Tmz V090 = IRAS 09021{2917 = GSC 6598.02345.
BS Pyx = 760708 = Tmz V483 = IRAS 09024{1955 = CCS-II 2416 = GSC 6035.02026.
BT Pyx = 760709 = Tmz V502 = IRAS 09028{2802 = GSC 6598.00224.
BU Pyx = 760710 = Tmz V482 = IRAS 09028{1945 = GSC 6035.01586.
BV Pyx = 760711 = Tmz V484 = IRAS 09042{2049 = GSC 6039.01084.
BW Pyx = 760714 = CoD{24
Æ
7720 = CPD{24
Æ
3973 = SAO 176975 = PPM 255671 = Tmz V520
= IRAS 09046{2427 = GSC 6590.00111.
BX Pyx = 760715 = Tmz V527 = IRAS 09049{2704 = GSC 6594.02376.
BY Pyx = 760716 = CoD{27
Æ
6270 = CPD{27
Æ
3632 = SAO 176990 = PPM 255682 = Tmz V526
= IRAS 09054{2719 = GSC 6594.00840.
BZ Pyx = 760717 = CoD{27
Æ
6284 = CPD{27
Æ
3642 = Tmz V501 = IRAS 09060{2807 =
GSC 6598.00208.
CC Pyx = 760718 = Tmz V518 = IRAS 09071{2200.
CD Pyx = 760719 = Tmz V519 = IRAS 09074{2425 = GSC 6590.00594.
CE Pyx = 760721 = CoD{26
Æ
6785 = Tmz V525 = IRAS 09075{2703 = GSC 6594.02479.
CF Pyx = 760726 = CoD{24
Æ
7867 = Tmz V529 = IRAS 09122{2419 = CCS 1409 =
CCS-II 2454 = GSC 6591.00315.
CG Pyx = 760727 = Tmz V516 = IRAS 09126{2628 = GSC 6595.01458.
CH Pyx = 760729 = CoD{24
Æ
7882 = Tmz V528 = IRAS 09131{2431 = GSC 6591.00703.
CI Pyx = 760732 = Tmz V523 = IRAS 09149{2823 = GSC 6599.00349.
CK Pyx = 760735 = Tmz V524 = IRAS 09157{2852 = GSC 6599.02259.
CL Pyx = 760736 = Tmz V522 = IRAS 09201{2814 = GSC 6600.01711.
CM Pyx = 760737 = CoD{28
Æ
7198 = Tmz V521 = IRAS 09210{2832 = GSC 6600.00355.
V349 Sge = 761036 = Mis V0300 = IRAS 18552+1944 = GSC 1593.01782.
V350 Sge = 761059 = Mis V0327.
V351 Sge = 761062 = Mis V0328.
V352 Sge = 761069 = Mis V0518 = IRAS 18594+1858.
V353 Sge = 761108 = 19286+1733 = 84-01800.
V354 Sge = 761111 = 19313+1901 = 76-13269.
V355 Sge = 761113 = Antipin Var 69 = GSC 1609.01624.
V4642 Sgr = 760913 = Nova Sgr 2000.
V4643 Sgr = 760910 = Nova Sgr 2001.
V4644 Sgr = 760890 = D018 (Quintuplet luster).
V4645 Sgr = 760891 = D200 (Quintuplet luster).
V4646 Sgr = 760892 = Q5 (Quintuplet luster).
V4647 Sgr = 760893 = D004 (Quintuplet luster) [162℄ = 134 [267℄ = \Pistol star".
V4648 Sgr = 760894 = D230 (Quintuplet luster).
V4649 Sgr = 760895 = D020 (Quintuplet luster).
V4650 Sgr = 760896 = D006 (Quintuplet luster) [162℄ = 362 [267℄.
V4651 Sgr = 760903 = Mis V0073.
V4652 Sgr = 760905 = Mis V0001.
V4653 Sgr = 760906 = Mis V0786 = IRAS 17501{1734.
V4654 Sgr = 760907 = Mis V0004.
V4655 Sgr = 760909 = Mis V0912 = IRAS 17515{1943.
V4656 Sgr = 760917 = Mis V0855.
V4657 Sgr = 760920 = Mis V0627.
V4658 Sgr = 760923 = Mis V0638.
V4659 Sgr = 760924 = Mis V0833 = IRAS 17545{2559.
V4660 Sgr = 760926 = Mis V0532.
V4661 Sgr = 760927 = Mis V0629.
V4662 Sgr = 760928 = Mis V0834 = IRAS 17547{2206.
V4663 Sgr = 760930 = Mis V0835 = IRAS 17547{2446.
V4664 Sgr = 760931 = Mis V0790.
V4665 Sgr = 760933 = Mis V0859.
V4666 Sgr = 760934 = Mis V0474.
V4667 Sgr = 760938 = Mis V0861.
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V4668 Sgr = 760939 = Mis V0837 = IRAS 17553{2751.
V4669 Sgr = 760940 = Mis V0085.
V4670 Sgr = 760942 = Mis V0481 = IRAS 17555{2812.
V4671 Sgr = 760943 = Mis V0405 = IRAS 17557{1814.
V4672 Sgr = 760944 = Mis V0087.
V4673 Sgr = 760945 = Mis V0839 = IRAS 17558{2033.
V4674 Sgr = 760948 = Mis V0473 = GSC 6853.02916.
V4675 Sgr = 760949 = Mis V0636.
V4676 Sgr = 760950 = Mis V0539.
V4677 Sgr = 760951 = Mis V0794.
V4678 Sgr = 760953 = Mis V0484 = IRAS 17561{2950.
V4679 Sgr = 760954 = Mis V0485 = IRAS 17562{2052.
V4680 Sgr = 760955 = Mis V0407 = IRAS 17564{1648.
V4681 Sgr = 760957 = Mis V0725.
V4682 Sgr = 760958 = Mis V0088.
V4683 Sgr = 760960 = NSV 24062.
V4684 Sgr = 760961 = Mis V0086.
V4685 Sgr = 760962 = Mis V0864.
V4686 Sgr = 760963 = Mis V0084.
V4687 Sgr = 760964 = Mis V0867.
V4688 Sgr = 760965 = Mis V0868.
V4689 Sgr = 760966 = Mis V0869.
V4690 Sgr = 760967 = Mis V0047.
V4691 Sgr = 760968 = Mis V0093 = IRAS 17568{2950.
V4692 Sgr = 760969 = Mis V0489 = IRAS 17570{2747.
V4693 Sgr = 760970 = Mis V0046.
V4694 Sgr = 760972 = Mis V0796.
V4695 Sgr = 760973 = Mis V0846 = IRAS 17574{2937.
V4696 Sgr = 760974 = Mis V0050.
V4697 Sgr = 760975 = Mis V0543.
V4698 Sgr = 760977 = Mis V0899.
V4699 Sgr = 760979 = Mis V0495 = IRAS 17579{2340.
V4700 Sgr = 760980 = Mis V0070.
V4701 Sgr = 760981 = Mis V0637.
V4702 Sgr = 760982 = Mis V0890.
V4703 Sgr = 760983 = Mis V0414.
V4704 Sgr = 760984 = Mis V0630.
V4705 Sgr = 760986 = Mis V0873.
V4706 Sgr = 760987 = Mis V0874 = GSC 6850.02516.
V4707 Sgr = 760988 = Mis V0044.
V4708 Sgr = 760989 = Mis V0875.
V4709 Sgr = 760990 = Mis V0418 = IRAS 17590{1706.
V4710 Sgr = 760992 = Mis V0552.
V4711 Sgr = 760993 = Mis V0800.
V4712 Sgr = 760994 = Mis V0851 = IRAS 17592{2750.
V4713 Sgr = 760995 = Mis V0876.
V4714 Sgr = 760996 = Mis V0498 = IRAS 17594{2451.
V4715 Sgr = 760997 = Mis V0065.
V4716 Sgr = 761000 = Mis V0499 = IRAS 17598{2117.
V4717 Sgr = 761001 = Mis V0906.
V4718 Sgr = 761002 = Mis V0503 = IRAS 18000{2739.
V4719 Sgr = 761003 = Mis V0091.
V4720 Sgr = 761006 = Mis V0805.
V4721 Sgr = 761007 = Mis V0806.
V4722 Sgr = 761009 = RX J1810.7{2609 = SAX J1810.8{2609.
V4723 Sgr = 761010 = Had V49.
V4724 Sgr = 761011 = Had V41 = IRAS 18090{1853 = IRC{20444 = AFGL 2087.
V4725 Sgr = 761012 = Had V58 = IRAS 18102{2857 = GSC 6855.01348.
V4726 Sgr = 761017 = Had V50 = GSC 6869.00656.
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V4727 Sgr = 761023 = CoD{29
Æ
15079 = Had V48 = GSC 6870.00614.
V4728 Sgr = 761030 = HD 172481 (G0) = CoD{28
Æ
14878 = CPD{28
Æ
6640 = SAO 187137 =
PPM 268756 = IRAS 18384{2800 = GSC 6866.00928.
V4729 Sgr = 761038 = Mis V0371.
V4730 Sgr = 761051 = Mis V0445 = GSC 6282.00758.
V4731 Sgr = 761054 = Mis V0391 = IRAS 18565{1355.
V4732 Sgr = 761055 = LS IV{14
Æ
109 = GSC 5718.00587.
V4733 Sgr = 761075 = Mis V0472 = IRAS 18594{1829 = GSC 6286.00089.
V4734 Sgr = 761086 = Had V57 = GSC 6882.01768.
V4735 Sgr = 761098 = Had V17 = IRAS 19107{1829.
V4736 Sgr = 761117 = Had V51.
V4737 Sgr = 761164 = Had V21 = GSC 7442.00876.
V4738 Sgr = 761166 = RX J2022.6{3954.
V1143 So = 760828 = Tmz V334 = IRAS 15481{2134 = GSC 6198.01054.
V1144 So = 760830 = NSV 20443 = NTTS 155331{2340 = So PMS 013 = GSC 6779.00602.
V1145 So = 760833 = NSV 20446 = NTTS 155357{2321 = So PMS 014.
V1146 So = 760834 = NSV 20450 = NTTS 155421{2330 = So PMS 015 = GSC 6779.00982.
V1147 So = 760835 = NSV 20451 = NTTS 155427{2346 = So PMS 016 = GSC 6779.01217.
V1148 So = 760836 = NSV 20452 = NTTS 155436{2313 = So PMS 017 = GSC 6779.01757.
V1149 So = 760837 = BD{22
Æ
4059 = CoD{22
Æ
11272= CPD{22
Æ
6099 = HD 143006 (G5) =
SAO 183986 = PPM 264939 = IRAS 15556{2248 = He-3 1126 = HBC 608 =
GSC 6779.00305.
V1150 So = 760838 = NSV 20467 = NTTS 155703{2212 = So PMS 019 = GSC 6199.00218.
V1151 So = 760840 = NSV 20474 = NTTS 155808{2219 = So PMS 020 = GSC 6212.00010.
V1152 So = 760841 = NSV 20476 = CoD{22
Æ
11298 = NTTS 155828{2232= So PMS 021 =
GSC 6779.00174.
V1153 So = 760842 = NSV 20478 = NTTS 155910{2247 = So PMS 022.
V1154 So = 760843 = NSV 20479 = NTTS 155913{2233 = So PMS 023 = GSC 6779.02091.
V1155 So = 760844 = Had V40 = IRAS 16008{2640.
V1156 So = 760845 = NSV 20496 = NTTS 160153{1922 = So PMS 027 = GSC 6208.01239.
V1157 So = 760847 = NSV 20535 = NTTS 160827{1813 = So PMS 045 = GSC 6205.01178.
V1158 So = 760848 = Tmz V333.
V1159 So = 760849 = HRC 255 = GSC 6793.00653. May be idential to Do-Ar 9 [139℄. This is
not NSV 07613 but its omparison star \d" [268℄.
V1160 So = 760850 = Tmz V337 = IRAS 16176{3146.
V1161 So = 760855 = Had V31 = IRAS 16293{3939.
V1162 So = 760857 = Had V22 = IRAS 16426{3627.
V1163 So = 760886 = NSV 22559 = Tmz V736 = He-3 1423 = Wray 18-313 = IRAS 17302{3613
= CCS 2455 = CCS-II 3844.
V1164 So = 760888 = V29/NGC 6388. Foreground star.
V1165 So = 760897 = V36/NGC 6441. Cluster non-member.
V1166 So = 760898 = SV1/NGC 6441. Cluster non-member.
V1167 So = 760899 = V50/NGC 6441. Probable luster foreground star.
V1168 So = 760900 = V47/NGC 6441. Probable luster foreground star.
V1169 So = 760901 = V49/NGC 6441. Probable luster foreground star.
V1170 So = 760902 = V48/NGC 6441. Probable luster foreground star.
V1171 So = 760908 = Mis V0071.
V1172 So = 760911 = Mis V0060.
V1173 So = 760912 = Mis V0067.
V1174 So = 760914 = Mis V0064.
V1175 So = 760915 = Mis V0076 = IRAS 17523{3046.
V1176 So = 760916 = Mis V0530.
V1177 So = 760921 = Mis V0061.
delta So = 76083 = Æ So = 7 So = BS 5953 = BD{22
Æ
4068 = CoD{22
Æ
11292 = CPD{22
Æ
6106
= HD 143275 (B0) = HIP 078401 = SAO 184014 = PPM 264979 =
IRAS 15573{2228 = IRC{20303 = GSC 6779.02194.
BX Sl = 761398 = CS 22966-043 = GSC 6987.00658.
BY Sl = 761400 = CS 29499-057 = GSC 6985.00342.
V463 St = 761024 = Had V46 = Nova St 2000.
V464 St = 761016 = Had V32 = IRAS 18223{0652 = IRC{10418 = RAFGL 5233S =
GSC 5111.00308.
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V465 St = 761028 = Had V47 = GSC 6280.00220.
V466 St = 761045 = Mis V0248 = IRAS 18559{0408.
V467 St = 761052 = Mis V0437 = IRAS 18562{1519.
V344 Ser = 760816 = Tmz V044 = GSC 0347.00695.
V345 Ser = 760817 = Tmz V332 = GSC 0923.00693.
V346 Ser = 760818 = Tmz V045 = GSC 0926.00303.
V347 Ser = 760819 = Tmz V047 = GSC 0345.01078.
V348 Ser = 760881 = Had V54 = IRAS 17231{1400.
V349 Ser = 760884 = Had V55 = IRAS 17275{1016.
V350 Ser = 760918 = Mis V0396 = IRAS 17541{1422.
V351 Ser = 760919 = Mis V0824 = IRAS 17545{0028.
V352 Ser = 760922 = Mis V0593 = IRAS 17547{1012.
V353 Ser = 760925 = Mis V0267.
V354 Ser = 760929 = Mis V0399 = IRAS 17550{1053.
V355 Ser = 760932 = Mis V0599 = IRAS 17551{1140.
V356 Ser = 760936 = Mis V0401 = IRAS 17555{1145.
V357 Ser = 760937 = Mis V0402 = IRAS 17555{1336.
V358 Ser = 760941 = Mis V0404 = IRAS 17557{1545.
V359 Ser = 760946 = Mis V0595.
V360 Ser = 760947 = Mis V0379.
V361 Ser = 760952 = Mis V0381.
V362 Ser = 760959 = Mis V0383.
V363 Ser = 760971 = Mis V0616 = IRAS 17574{1430.
V364 Ser = 760976 = Mis V0297 = IRAS 17581{1032.
V365 Ser = 760978 = Mis V0385.
V366 Ser = 760985 = Mis V0386.
V367 Ser = 760991 = Mis V0597 = IRAS 17593{1039.
V368 Ser = 760998 = Mis V0281 = IRAS 18001{0252.
V369 Ser = 760999 = Mis V0422 = IRAS 17599{1541.
V370 Ser = 761019 = EC 37 = IRAS 18272+0114.
V371 Ser = 761020 = EC 53.
UZ Sex = 760748 = PG 1026+002 = WD 1026+002 = GSC 4905.00370.
V1185 Tau = 760060 = IRAS 03359+2932 = GSC 1811.00767.
V1186 Tau = 760065 = CFHT-PL8.
V1187 Tau = 760067 = HD 23194 (A2) = BD+24
Æ
540 = SAO 076113 = PPM 092790 =
GSC 1803.00486.
V1188 Tau = 760069 = HII 706 (Pleiades) = GSC 1803.00810.
V1189 Tau = 760071 = HII 930 (Pleiades) = GSC 1800.01918.
V1190 Tau = 760072 = Tmz V221 = IRAS 03444+2949 = GSC 1812.00312.
V1191 Tau = 760074 = Tmz V624 = IRAS 03467+0555 = GSC 0071.00544.
V1192 Tau = 760075 = Tmz V220 = IRAS 03474+2731 = GSC 1808.01561.
V1193 Tau = 760076 = HII 2966 (Pleiades) = GSC 1800.01516.
V1194 Tau = 760079 = W2 = HD 285372B (K) = RX J0403.4+1725 = GSC 1254.00309.
V1195 Tau = 760085 = W7 = RX J0406.8+2541 = GSC 1818.00144.
V1196 Tau = 760086 = W9 = RX J0408.2+1956 = GSC 1259.00712.
V1197 Tau = 760087 = W10 = HD 281691 (G5) = RX J0409.2+2901 = GSC 1826.00877.
V1198 Tau = 760090 = W14 = RX J0412.8+2442 = GSC 1819.00498.
V1199 Tau = 760093 = W18 = BD+20
Æ
719 = HD 284266 (F8) = RX J0415.4+2044 =
GSC 1263.01027.
V1200 Tau = 760104 = W27 = HD 285751 (G5) = RX J0423.7+1537 = GSC 1264.00822.
V1201 Tau = 760106 = W28 = BD+26
Æ
718B = HD 283641B = IDS 0418.7N2630B =
RX J0424.8+2643B = GSC 1824.00183.
V1202 Tau = 760111 = W32 = HD 284496 (G0) = RX J0431.3+2150 = GSC 1277.01238.
V1203 Tau = 760112 = W36 = HD 285840 (K2) = PPM 120001 = RX J0432.7+1853 =
GSC 1274.01501.
V1204 Tau = 760116 = W47 = HD 285957 (K2) = RX J0438.7+1546 = GSC 1266.01195.
V1205 Tau = 760118 = W52 = RX J0444.4+2017 = GSC 1275.00271.
V1206 Tau = 760120 = W55 = BD+15
Æ
675 = HD 30171 (G5) = SAO 094104 = PPM 120221 =
RX J0445.8+1556 = GSC 1267.00425.
V1207 Tau = 760128 = W75 = RX J0458.7+2046 = GSC 1293.02396.
V1208 Tau = 760129 = Tau 3 [005℄ = RX J0459.7+1926.
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KO UMa = 760631 = BD+66
Æ
541 = HD 68192 (F2) = HIP 040462 = SAO 014472 = PPM 016542
= GSC 4132.01370.
KP UMa = 760689 = BD+66
Æ
575 = HD 74425 (F8) = HIP 043185 = SAO 014663 = PPM 016775
= GSC 4134.00813.
KQ UMa = 760733 = Tmz V083 = GSC 4376.01629.
KR UMa = 760743 = Standard 5 for QSO 0957+561 = GSC 3817.01188.
KS UMa = 760745 = SBS 1017+533.
KT UMa = 760779 = NSV 05028 = CSV 6808 = BV 37 [110℄ = GSC 3827.00104.
KU UMa = 760781 = Tmz V746 = GSC 3830.00868.
KV UMa = 760783 = XTE J1118+480.
KW UMa = 760786 = BD+62
Æ
1198 = HD 102355 (F0) = HIP 057498 = SAO 015631 =
PPM 018007 = GSC 4153.00579.
KX UMa = 760788 = Tmz V329 = GSC 4157.00495.
KY UMa = 760791 = PG 1219+534 = GSC 3834.00078.
V383 Vel = 760746 = NSV 04834 = CSV 1601 = AN 264.1935 = HV 8280 = Prager 3410.
delta Vel = 760688 = Æ Vel = BS 3485 = CoD{54
Æ
2351 = CPD{54
Æ
1788 = HD 74956 (A0) =
HIP 042913 = SAO 236232 = PPM 337198 = IRAS 08433{5431 =
IDS 0841.9S5420AB = GSC 8573.03571.
OP Vir = 760796 = BD+05
Æ
2709 = HD 113410 (Ma) = SAO 119743 = PPM 159439 =
IRAS 13009+0510 = IRC+10263 = RAFGL 4876S = GSC 0301.00004.
OQ Vir = 760798 = Tmz V747 = GSC 0306.00750.
OR Vir = 760800 = Tmz V748 = IRAS 13295{1924 = GSC 6129.00415.
OS Vir = 760801 = Neighbour of UX Vir.
OT Vir = 760802 = Tmz V261 = GSC 4975.01098.
OU Vir = 760805 = LBQ 1432{0033 = Vir 4 [005℄.
OV Vir = 760809 = BD{01
Æ
2973 = HD 129231 (A2) = HIP 071820 = SAO 140074 =
PPM 179358 = GSC 4989.00705.
V406 Vul = 761047 = XTE 1859+226.
V407 Vul = 761099 = RX J1914.4+2456.
V408 Vul = 761110 = Star 4 (NGC 6802).
V409 Vul = 761116 = He-3 1764 = LS II+22
Æ
8 = GSC 2138.00723.
V410 Vul = 761119 = 19430+2326 = 52-04808.
V411 Vul = 761120 = 19431+2305 = 53-00371.
V412 Vul = 761121 = 19456+2412 = 03-00092.
V413 Vul = 761122 = 19462+2409 = 03-06544.
V414 Vul = 761123 = 19462+2501 = 08-00258.
V415 Vul = 761125 = 19468+2447 = 07-11383 = GSC 2143.01574.
V416 Vul = 761128 = 19504+2652 = 18-00380.
V417 Vul = 761129 = 19508+2620 = 15-00026.
V418 Vul = 761142 = Mis V0719.
V419 Vul = 761156 = NSV 12861 = IRC+30416 = RAFGL 5473S = CCS 2871 = CCS-II 4711 =
IRAS 20082+2911 = GSC 2166.00278.
V420 Vul = 761172 = NSV 25415 = Tmz V02 = TAV J2059+264 = Q 1996/020 =
IRAS 20574+2616 = GSC 2180.01553.
V421 Vul = 761175 = BD+23
Æ
4222 = HD 200512 (Ma) = SAO 089407 = PPM 112347 =
IRC+20500 = IRAS 21009+2415 = GSC 2176.01145.
V422 Vul = 761178 = Had V18 = IRAS 21030+2642.
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TIMES OF MINIMA OF ECLIPSING BINARIES
DI HERCULIS AND V1143 CYGNI
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VAR 1
Name of the objet:
DI Herulis = HD 175227
Equatorial oordinates: Equinox:
R.A.= 18
h
53
m
26:
s
24 DEC.= +24
Æ
16
0
40:
00
8 J2000
Comparison star(s): HD 174932
Chek star(s): HD 343238
VAR 2
Name of the objet:
V1143 Cygni = HD 185912
Equatorial oordinates: Equinox:
R.A.= 19
h
38
m
41:
s
18 DEC.= +54
Æ
58
0
25:
00
7 J2000
Comparison star(s): HD 184240
Chek star(s): HD 186239
Observatory and telesope:
51-m Cassegrainian telesope of Biruni Observatory at Shiraz University, Shiraz,
Iran
Detetor: Unrefrigerated RCA4509 photomultiplier tube
Filter(s): B and V bands of Johnson system
Transformed to a standard system: No
Type of variability: Elipsing binaries with apsidal motion
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Figure 1. Light urve of DI Herulis in B lter
Figure 2. Light urve of DI Herulis in V lter
IBVS 5136 3
Figure 3. Light urve of V1143 Cygni in B lter
Figure 4. Light urve of V1143 Cygni in V lter
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Table 1: The photoeletri times of minima
System Min. type
Helioentri JD
2400000+
DI Her I 51781:25030 :00021
DI Her II 51789:37072 :00081
V1143 Cyg I 51771:34410 :00066
V1143 Cyg II 51792:28645 :00220
Table 2: The depth of minima, aording to the present study
System Filter Min. I Min. II
DI Her B 0:
m
70 0:01 0:
m
55 0:01
DI Her V 0:
m
69 0:02 0:
m
58 0:02
V1143 Cyg B 0:
m
53 0:01 0:
m
25 0:01
V1143 Cyg V 0:
m
48 0:02 0:
m
23 0:02
Remarks:
DI Herulis and V1143 Cygni are stars with apsidal motion, moving in highly
eentri orbits. The eentriities are 0.49 and 0.54 for DI Herulis and V1143
Cygni, respetively (Guinan and Maloney, 1985). The observations were made dur-
ing the summer of 2000. Helioentri times of minima were omputed by tting
a Lorentzian funtion to the minima. Unertainties were estimated from the om-
bined errors in the two lters. Table 1 presents the derived times of minima (I for
primary and II for seondary). The depths of minima in eah lter are presented
in Table 2. The probable errors of the individual observation were estimated from
an examination of the satter in the outside elipse portions of the light urves.
Finally, the observed light urves of DI Herulis and V1143 Cygni in B and V
lters are plotted in Figures 1{4. These light urves are alulated aording to the
ephemeris of Guinan et al. (1994) for DI Herulis and of Lay and Fox (1994) and
Andersen et al. (1987) for V1143 Cygni.
Min: I (DI Herulis) = HJD 2449491:8622 + 10:
d
55016766 E;
Min: I (V1143 Cygni) = HJD 2449234:6144 + 7:
d
64075217 E:
A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Referenes:
Andersen, J., Gara, J.M., Gimenez, A., and Nordstrom, B., 1987, Astron. Astrophys.,
174, 107
Guinan, E.F., Maloney, F.P., 1985, Astron. J., 90, 1519
Guinan, E.F., Marshall, J.J., Maloney, F.P., 1994, IBVS, No. 4101
Sandberg Lay, C.H., Fox, G.W., 1994, IBVS, No. 4009
COMMISSIONS 27 AND 42 OF THE IAU
INFORMATION BULLETIN ON VARIABLE STARS
Number 5137
Konkoly Observatory
Budapest
12 July 2001
HU ISSN 0374 { 0676
ON THE IDENTIFICATIONS OF V391 St, V2435 Sgr
AND MAFFEI'S INFRARED VARIABLES
KATO, TAICHI
Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkatokusastro.kyoto-u.a.jp
V391 St is one of new variable stars disovered by Maei (1975). The objet was
lassied as a possible dwarf nova by Maei (1975). However, owing to the lak of a
nding hart, the exat identiation remained unertain. Downes et al. (1997) even
onsidered the variable to be lost.
The reason of the diÆulty of nding an identiation has been partly beause that
Maei (1975) used infrared plates to searh for variable stars. Many of new variable stars
by Maei (1975) are not registered in USNO atalogs, probably beause of their red olors
and interstellar extintion. The reent release of 2MASS point soure atalog (released
by IPAC/UMass 2000) has removed muh of these diÆulties. A sample extration of
variable stars by Maei (1975) has revealed that remarkably bright infrared soures are
almost always present at the exat loations reported by Maei (1975), making unique
identiations possible. Table 1 lists all objets in the table of Maei (1975) whih have
2MASS ounterparts brighter than J = 11 and K
s
= 9. However, the 2MASS release
has overed only a small part of the survey by Maei (1975), whih does not ontain the
eld of V391 St. The most reent release of the Midourse Spae Experiment (MSX5C)
Point Soure Catalog (Egan 1999) has dramatially improved this situation. The author
has found many variables by Maei (1975) have onspiuous MSX5C ounterparts, as are
also listed in Table 1.
The author notied the presene of MSX5C G016.1479-02.1803 at the exat loation
reported by Maei (1975). Based on seure identiations of other variables with MSX5C
soures, we onsider that this MSX5C soure is the true ounterpart of V391 St. The
soure is subsequently identied with a GSC star (GSC 6266.2259) with V = 12:8, not
resolved in the USNO atalog. A large dierene between the USNO r magnitude of
15.5 (ombined magnitude with a nearby star) and the GSC value also supports that
the optial ounterpart is a large-amplitude variable star. Combined with the infrared
detetion, the objet is most likely a large-amplitude, Mira-type variable. Table 2 lists
the reported positions in J2000.0.
V2435 Sgr is one of variables disovered by Oosterho and Ponsen (1968), and was
lassied as a possible dwarf nova. The author notied that the objet is identied with
a bright 2MASS star (J = 9:63, H = 8:50, K
s
= 8:14) and a variable star ISOGAL P
J175855.1-290037 with a logP (d) = 1:718 deteted by the ISOGAL projet (Shultheis
et al. 2000). These identiations have not been reported in the previous literature. The
2 IBVS 5137
Table 1: Maei's objets identied with bright 2MASS soures
No.
a
Objet 2MASS position
b
MSX5C
b
Maei
b
2 GU Ser 18
h
09
m
39:
s
53  14
Æ
55
0
38:
00
9 39.5 44 39.5 37
3 GO Ser 18 08 51.93  14 08 33.3 51.8 37 51.6 31
15 V405 St 18 29 22.48  15 07 59.8 22.5 57 22.7 57
30 GH Ser 18 08 21.56  15 24 01.9 21.8 05 22.1 02
31 GL Ser 18 08 34.39  15 07 38.6 - - 34.8 37
32 GN Ser 18 08 40.03  15 09 39.3 - - 39.8 36
65 V404 St 18 29 12.84  15 37 37.7 - - 12.3 40
67 V400 St 18 28 42.36  15 22 52.6 42.3 51 42.0 53
76 V421 St 18 30 50.93  15 37 29.0 - - 51.3 29
77 V424 St 18 31 36.26  15 26 58.2 36.3 58 36.1 56
78 V422 St 18 31 25.26  15 18 22.7 25.2 22 24.9 20
79 V402 St 18 29 00.73  14 43 55.1 00.9 51 01.2 52
80 V401 St 18 28 54.18  14 29 20.2 54.2 16 53.9 20
84 V415 St 18 03 13.42  14 25 19.2 13.5 17 13.8 16
90 GI Ser 18 08 26.39  15 35 11.9 26.3 11 26.4 06
92 GM Ser 18 08 35.81  15 04 01.6 35.7 03 35.7 59
100 GQ Ser 18 09 18.03  14 38 12.7 17.8 15 18.2 10
101 GG Ser 18 08 11.04  14 34 27.9 10.9 30 12.1 19
102 FY Ser 18 07 53.49  14 31 26.4 53.4 30 54.0 24
103 GK Ser 18 08 25.49  14 18 07.7 25.2 10 25.8 06
104 GT Ser 18 09 34.93  14 26 40.8 34.7 42 34.9 38
134 V406 St 18 29 23.30  15 47 34.8 23.7 25 23.5 29
135 V407 St 18 29 32.18  15 48 39.6 32.1 40 32.5 40
136 V413 St 18 30 02.33  15 28 30.1 02.3 28 02.1 30
137 V414 St 18 30 13.85  15 27 22.4 13.7 21 14.1 23
151 V409 St 18 29 40.00  14 00 17.9 - - 40.3 18
152 V412 St 18 29 58.81  14 10 10.3 58.9 08 58.5 11
153 V419 St 18 30 36.29  14 16 24.9 36.4 19 36.6 21
154 V418 St 18 30 28.97  14 21 35.4 29.2 33 28.7 34
163 GP Ser 18 09 09.81  15 51 20.2 09.7 19 09.7 19
164 GR Ser 18 09 24.40  15 19 36.4 24.3 36 24.0 32
165 NSV10266 18 09 06.05  15 18 37.2 - - 06.0 34
172 NSV10251 18 08 36.17  14 47 34.1 - - 36.4 34
173 FZ Ser 18 08 01.93  14 44 15.0 01.7 16 02.3 09
174 NSV10271 18 09 14.51  14 29 48.4 14.4 50 14.0 46
198 V403 St 18 29 02.73  14 46 58.3 02.9 55 02.2 56
199 V410 St 18 29 53.01  14 57 53.4 53.0 52 53.5 52
200 V425 St 18 34 42.33  15 12 14.3 42.2 13 41.7 12
201 V408 St 18 29 38.97  14 46 12.4 - - 39.2 08
202 V417 St 18 30 15.72  14 31 26.6 15.8 24 15.9 25
205 V416 St 18 30 14.76  14 21 33.9 14.9 30 14.7 33
206 V423 St 18 31 25.23  14 43 50.3 25.3 47 25.2 47
a
Maei Var. Number (Maei 1975);
b
J2000.0 position
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Table 2: Positions of V391 St
Soure R.A. Del.
Maei 18
h
28
m
06:
s
7  15
Æ
54
0
49
00
MSX5C 18 28 06.6  15 54 42
GSC 1.1 18 28 06.6  15 54 45
Table 3: Positions of V2435 Sgr
Soure R.A. Del.
Original
a
17
h
58
m
54:
s
98  29
Æ
00
0
37:
00
8
2MASS 17 58 54.98  29 00 37.8
ISOGAL 17 58 55.1  29 00 37
a
Position by Downes et al. (1997), based on
the hart in Oosterho and Ponsen (1968)
variable is thus a long-period variable rather than a dwarf nova. Table 3 lists the reported
positions in J2000.0.
Referenes:
Downes, R., Webbink, R. F., Shara, M. M., 1997, PASP, 109, 345
Egan, M. P., Prie, S. D., Moshir, M. M., Cohen, M., Tedeso, E., Murdok, T. L., Zweil,
A., Burdik, S., Bonito, N., Gugliotti, G. M., Duszlak J., 1999, The Midourse Spae
Experiment Point Sour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Ma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THE LIGHT CURVE AND RED SPECTRUM OF
NOVA V4643 Sgr IN EARLY DECLINE
BRUCH, A.
Laboratorio Naional de Astrofsia, C.P. 21, 37500-000 Itajuba { MG, Brazil, e-mail: albertlna.br
V4643 Sgr (Nova Sgr 2001) was disovered by Liller (2001) on 2001, Feb. 24. The light
urve ompiled from magnitude estimates published in IAU Cirulars and observations
of members of the V.S.S. of the R.A.S.N.Z. (Fig. 1) shows it to be a very fast nova. A
parametri t of a seond order polynomial to the rst part of the light urve (shown as
a dashed line in Fig. 1) indiates that it takes t
2
= 4:8 days (t
3
= 8:6 days) for the nova
to deline 2 (3) magnitudes from maximum light, assuming the rst point on the light
urve orresponding to outburst maximum.
Figure 1. Early deline visual light urve of V4643 Sgr. Dots are magnitude estimates published in
IAU Cirulars; triangles are observations of members of the V.S.S. of the R.A.S.N.Z. The dashed line is
a parametri seond order polynomial t to the data. The hevron indiates the epoh of the last
negative observation before disovery
The absolute magnitude of V4643 Sgr during maximum an be estimated using the
maximum magnitude{rate of deline (MMRD) relation of whih many versions are pub-
lished in the literature (Shmidt-Kaler 1957, Pfau 1976, de Vauouleurs 1978, Cohen 1988,
Capaioli et al. 1989, Della Valle 1991). Disregarding the slight dependene on the pho-
tometri band, and rejeting a disrepant result based on the Capaioli et al. relation, all
others yield a mean absolute magnitude at maximum ofM =  9:
m
040:
m
08. The error of
the mean is signiantly smaller than the error of the individual relations. Thus, there is
2 IBVS 5138
no point in preferring one relation over the other and I adopt the mean as the best result.
Together with the apparent magnitude of the rst point in the light urve, m = 8:
m
1 (to
whih I arbitrarily assign an error of 0:
m
1), this yields a distane of d = 2900  170 p.
Sine the interstellar extintion towards V4643 Sgr is unknown and onsequently is not
onsidered here, this distane should be regarded as an upper limit.
The various determinations of the absolute magnitudeM
15
of novae 15 days after max-
imum (Busombe & de Vauouleurs 1955, Shmidt-Kaler 1957, Pfau 1976, de Vauouleurs
1978, Cohen 1985, van den Bergh & Younger 1987, van den Bergh 1988, Capaioli et al.
1989) predit M
15
=  5:
m
53 0:
m
24. The light urve of V4643 Sgr at this epoh exhibits
substantial satter permitting only to roughly estimate m
15
= 11:
m
70:
m
5 as the apparent
magnitude 15 days after maximum. This is 3:
m
6 fainter than the rst point on the light
urve whih thus orresponds to M =  9:
m
1, well ompatible with the results obtained
from the MMRD relation, suggesting that the rst observation of V4643 Sgr has been
obtained lose to maximum light. The error being signiantly larger than in the ase of
the MMRD relation, m
15
annot yield an improved distane estimate.
Figure 2. Emission line proles of H (stronger line: 2001, Marh 16; fainter line: 2001, May 4) and
He I  5876

A (plus N II  5932

A; 2001 Marh 16) in the spetra of V4643 Sgr on a veloity sale.
Vertial bars indiate the loation of features for whih radial veloities are quoted in the text
Spetra of V4643 Sgr in the range of H were obtained at the 1.6-m telesope of the
Laboratorio Naional de Astrofsia, Brazil on 2001, Marh 16 (JD 2451984.80; day 19
after maximum; two exposures; 20 min total integration time) when the visual magnitude
had dropped tom
v
 11:5, and on 2001 May 4 (JD 2452033.75; day 68; three exposures; 45
min total integration time; visual magnitude unknown, probably  14
m
). A Cassegrain
spetrograph equipped with a thin, bak-illuminated SITeSI003AB CCD was used to
reord the spetra. The instrumental setup yielded a resolution (FWHM) of 2.1

A. The
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spetral overage ranged from 5843

A to 6624

A on Marh 16, and from 5924

A to 6664

A
on May 4.
The spetra are dominated by strong and omplex H emission whih exhibits ap-
preiable dierenes between the two observing epohs. The proles, normalized to the
ontinuum, are shown on a veloity sale in Fig. 2 (left). During both nights H onsists
of a very broad, almost at omponent underlying a muh narrower strong entral emis-
sion. The most obvious dierene between the observing epohs is the line strength (with
respet to the ontinuum) whih is muh stronger earlier in the outburst than later on. On
Marh 16 the narrow omponent exhibits two peaks whih, however, at  220 km se
 1
and +330 km se
 1
(these and the subsequently quoted veloities are marked by small
vertial bars in Fig. 2) are not symmetrial to the rest wavelength. The full width of the
entral emission is about 3200 km se
 1
(ranging from  1500 km se
 1
to 1700 km se
 1
).
The broad omponent reahes out to 3900 km se
 1
from the rest wavelength. It ap-
pears to be essentially at with some low sale struture, in partiular a red peak at
3280 km se
 1
. The overall line prole resembles very muh the prole of emission lines
of Nova Ophiuhi 1998 a few days after outburst (Lynh et al. 2000).
On May 4 the total width of the broad omponent is pratially unhanged but the
equivalent width has dereased by a fator of more than 2. Details of its struture are
largely preserved, with the red peak now appearing at a slightly higher radial veloity:
3390 km se
 1
. The equivalent width of the narrow omponent has dereased by a fator of
more than ve, muh more than the broad omponent. It exhibits more ne-struture than
during the earlier epoh: there are peaks (or shoulders) at  110 km se
 1
, +100 km se
 1
and 500 km se
 1
. Furthermore, the total width of the narrow omponent has dereased
to 2370 km se
 1
(ranging from  1270 km se
 1
to 1100 km se
 1
).
The only other spetral features unambiguously present in the spetrum of Marh 16
are emissions of He I  5876

A and N II  5932

A as well as absorption lines of Na I
 5890, 5896

A, shown in the right frame of Fig. 2 on a veloity sale entered on the
rest wavelength of the helium line (note the dierent intensity sale as ompared to the
left frame of the gure). This spetral range was only observed on Marh 16. Just as in
H the struture of the He I  5876

A emission is double-peaked with a peak separation
onsistent with that seen in H. The broad, at omponent is not disernible, probably
beause its blue edge is beyond the observed spetral range and the red edge is beneath
the N II  5932

A emission. This makes it diÆult to properly dene the ontinuum level
in this wavelength range. The nitrogen line is faint and thus noisy, but it is probably safe
to say that it does not show a double peak. Therefore, its plae of origin is not the same
as that of the hydrogen and helium lines. Sharp Na I  5890, 5896

A lines ut into the
red ank of the He I line. They are learly of interstellar origin. They radial veloity is
 48 km se
 1
. The spetrum of May 4 shows (in a range not overed on Marh 16) a faint
emission of He I  6678

A, seen as a small hump at the extreme right of the left frame of
Fig. 2.
The equivalent widths (EWs) of the emission lines were measured and are listed in
Table 1. In the ase of H the EW of the entire line as well as of the broad and nar-
row omponents are listed. The EW of the sodium absorption lines annot reliably be
measured beause they are superposed upon the steep red ank of the helium emission.
Qualitatively, the morphology of the H emission an be explained if the mass was
not ejeted spherially during the nova outburst but mainly in the equatorial plane of
the white dwarf and in the polar regions. Suh an outburst geometry is suggested by the
nebular remnants of numerous other novae (although Slavin et al. (1995) found this type
of morphology preferable in slower novae). If the inlination of the rotation axis to the
4 IBVS 5138
Table 1: Equivalent width (in

A) of emission lines observed in V4643 Sgr
Line 2001, Marh 16 2001, May 4
H (entire line) 219 68
H (broad omponent) 95 45
H (narrow omponent) 123 23
He I  5876

A 15 {
He I  6678

A { 0.8
N II  5932

A 1.9 {
line of sight is high (but not high enough for the approahing part of the matter ejeted in
the equatorial plane to prevent the view of the reeding part) the broad omponent should
be interpreted as being emitted by an equatorial ring. The narrow omponent is then due
to matter ejeted along the polar axis whih (even if the true veloity is omparable to
that of the equatorially ejeted matter) has a smaller radial veloity due to the higher
angle with respet to the line of sight. The two peaks in the narrow omponent whih are
learly present early on in the outburst then indiate emission from opposite polar ejeta.
Aknowledgments: I am grateful to Dr. Frank Bateson and the observers of the Vari-
able Star Setion of the Royal Astronomial Soiety of New Zealand for putting their
observations of V4643 Sgr at my disposal.
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Q Cyg is an old fast nova (t
3
 11 d) whih reahed V = 3
m
at the maximum of the
1876 outburst. In quiesene after the outburst (V  15
m
) this objet has been revealed
to show large-amplitude modulations, whih are alled \stunted" outbursts by Honeyutt
et al. (1998, and see referenes therein for earlier studies on this behavior). Honeyutt
(2001) listed that the mean amplitude, the typial spaing, and the mean full-width-
at-half-maximum (FWHM) of outbursts are 1:
m
0, about 200 d, and 24 d, respetively.
Although  10 old novae other than Q Cyg is now known to exhibit suh \stunted"
outbursts (Honeyutt 2001), the mehanism is still a mystery. To investigate the aretion
disk in outburst, we arried out time-resolved photometry during an outburst in 1994,
deteted by T. Vanmunster (private ommuniation).
We made the observations at Ouda Station, Kyoto University. A 60-m reetor (foal
length = 4:8 m) and a CCD amera (Thomson TH 7882, 576  384 pixels with on-hip
2  2 binning) attahed to the Cassegrain fous were used (for more information of the
instruments, see Ohtani et al. 1992). We adopted a Johnson V -band interferene lter.
Table 1 gives the journal of the observations. After standard de-biasing and at eld-
ing, the frames were proessed by a miroomputer-based aperture photometry pakage
developed by one of the authors (TK).
The magnitudes of the objet were measured relative to a loal standard star, Q Cyg{31
(V = 13:375, B V = +0:754) in Henden and Honeyutt (1997). Helioentri orretions
to observed times were applied before the following analysis. Relative magnitudes between
the omparison star and a loal eld star were measured to onrm the onstany of the
omparison star within 0:
m
04 during our runs and to alulate the errors listed in Table 1.
The long-term light urve derived from our observations of this outburst is drawn in
Figure 1. This is of a typial deline shape of outburst in Q Cyg, while the deline rate of
0.07 mag d
 1
is a little large for this star (f. Honeyutt et al. 1998). In our observations,
we ould not detet any short-term periodi modulations, suh as superhumps and quasi-
period osillations (QPOs), in a period range of 0.002{0.2 d.
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Figure 1. Light urve of Q Cyg between 1994 July 10 and 22
Figure 2. The deep dip observed on 1994 July 10
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Table 1: The observation summary
Date
HJD HJD Exposure
Error
2
Mean
N
4
start
1
end
1
time (s) V mag
3
1994 July 10 49544.098 49544.200 300 0.03 1.038 17
15 49548.987 49549.106 100 0.03 1.398 87
16 49550.096 49550.132 180 0.03 1.461 16
17 49551.029 49551.131 90 0.05 1.553 82
18 49551.966 49552.130 90 0.05 1.580 134
20 49554.003 49554.255 90 0.05 1.609 149
21 49554.961 49555.269 90 0.05 1.628 230
22 49555.975 49556.059 100 0.14 1.605 47
1
HJD  2400000
2
Nominal error for 1 point
3
Magnitude relative to a loal standard star (V = 13:375)
4
Number of frames
The most remarkable feature in our data is a deep dip (4m ' 0:65) with a duration of
about 1 hour observed on 1997 July 10 (Figure 2). We examined the original images to
rejet the possibilities of eets of louds and other natural/artiial fators and ensured
the existene of the dip. Although two similar dips were deteted in Q Cyg by Honeyutt
et al. (1998), the dip in the present data seems to have a dierent nature than those dips
beause of two reasons: 1) the duration was quite dierent (1 hour versus several-tens of
days), and 2) the dip in our data ourred in a bright phase, but those dips were observed
in \quiesene", following two separate outbursts.
This may be an elipse of the aretion disk by the seondary star. This interpretation
is, however, not plausible, sine the low inlination angle is implied by the fat that any
orbital feature has never been deteted in spite of the long observational history of this old
nova. There is another possibility of an elipse by the third body, although its orbit may
be needed to be more inlined from the orbital surfae of the primary and the seondary
stars and the duration may be too short. The third possibility is a transient inrease
of absorption by mass sporadially ejeted (f. BZ Cam, Ringwald & Naylor 1998; AT
Cn, Nogami et al. 1999). To solve this diÆult problem and to understand the nature
of the osillations in old novae, we would enourage extensive time-series photometry and
spetrosopy to seek for orbital feature and an evidene of mass ejetion.
We thank Mr. Maehara and Mr. Baba for kind helping our observations at Ouda
Station.
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XY Ps is a variable star disovered by Rosino and Pigatto (1972a, RP72a) with the
40/50 m Asiago Shmidt telesope during the ourse of the Asiago Supernova Survey.
It was initially thought to be a supernova in the faint galaxy UGC 729. XY Ps was
observable on lms taken on Otober 5, 1972 (estimated at m
pg
= 13:0) and Otober 17,
1972 (atm
pg
= 15:0), but not on lms taken before or after (withm
pg
limiting magnitudes
around 18.5). Deming et al. (1972) failed to nd the objet on plates taken at Prairie
Observatory on Otober 27, 1972 (limiting magnitude B = 17). It was also not found
on POSS-I prints, yielding a deeper quiesent magnitude of about B = 20. Based on
this rapid rise and deline and the large amplitude, Rosino and Pigatto (1972b, RP72b)
suggested that the objet was a U Gem atalysmi variable of large amplitude and long
period.
Downes and Shara (1993, DS93) give a nding hart with a faint star marked. Downes,
Webbink and Shara (1997, DWS97) give essentially the same position, with a note that
the star is at or below the plate limit and the oordinates are approximate. Visual
observation of this eld began in 1980 with the issue of a nding hart by Bateson et
al. (1980). No outbursts have been deteted sine that date by VSNET, AAVSO or VSS
RASNZ observers.
A deep image with the USNO Flagsta Station (USNOFS) 1.0-m telesope (limiting
magnitude around V = 24), shown in Figure 1, shows a faint blue objet near the RP72a
oordinates. To further onrm the identity, we used the USNOFS PMM to san four
lm pairs from the Asiago Shmidt. Eah pair onsists of a 5-minute 103aO lm exposure
along with a 15-minute TriX Pan lm exposure. These orrespond roughly to B and V
ltration. One lm pair was taken on August 12 (before the outburst), one pair was taken
on Otober 30 (after the outburst), and the other two lm pairs are the ones reported in
RP72a and RP72b. After sanning, aurate oordinates and instrumental magnitudes
were extrated for all objets inluding XY Ps. The four outburst sans were added to
reate the nding hart shown in Figure 2 (identifying irular marks were left on the
lms and show faintly in this gure; limiting magnitude is about V = 18). Table 1 lists
2 IBVS 5140
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Figure 1. Combined quiesent NOFS CCD image of eld. The eld of view is 10
0
 10
0
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N
E
Figure 2. Combined outburst image of eld from Asiago lms. The eld of view is 10
0
 10
0
4 IBVS 5140
Table 1: Coordinates for XY Ps
Soure RA(J2000) De(J2000)
RP72a 01
h
10
m
12
s
+03
Æ
32
0
37
00
DS93 01
h
10
m
11
s
+03
Æ
32
0
37
00
DWS97 01
h
10
m
11
s
+03
Æ
32
0
36
00
Outburst/PMM 01
h
10
m
11:
s
28 +03
Æ
32
0
35:
00
3
Quiesent 01
h
10
m
11:
s
23 +03
Æ
32
0
35:
00
1
Table 2: Photometry of XY Ps
Date (UT) V B   V
720813.0122 < 17:0  
721005.8958 13:7 0:1 +0:5 0:1
721017.0221 15:2 0:1 +0:7 0:1
721030.8667 < 17:0  
990813.4681 21:10 0:07 +0:18 0:07
990918.4008 21:10 0:08  0:02 0:08
the oordinates obtained from the sans, along with the earlier reported loations (RS72a
has been preessed) and the CCD deep image position. The lm san position has errors
of about one arse; the CCD position has 0:
00
2 internal errors. Both measured positions
are relative to USNO-A2.0.
The instrumental magnitudes were transformed onto the standard Johnson system
using the seondary standards given in Henden (2001). The results are given in Table 2,
along with the quiesent CCD photometry.
We restrain here from speulations about the nature of this puzzling objet (some-
what too large an outburst for a CV, too faint a maximum for a nova, missing a parent
galaxy and too fast for a supernova), whih will be disussed elsewhere together with new
spetrosopi and photometri observational material.
We gratefully aknowledge the assistane of Dave Monet and Steve Levine in using the
PMM plate sanner for measuring the original Asiago lms, and D. Moro for loating the
lms in the Asiago arhive.
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DO Vul (AN 25.1928) is a variable star disovered by Baade (1928) during his Berge-
dorfer days. The GCVS lists it as a UG atalysmi variable with an outburst magnitude
of m
pg
= 14:0 and a quiesent magnitude fainter than m
pg
= 17:4. Ski (1997), in aquir-
ing proper identiation for Baade's variables, found that most of Baade's positions in
the Sagitta eld were quite aurate, with typial errors less than 2 arse. However, Ski
ould not loate DO Vul at the Baade position on the DSS. Downes and Shara (1993,
DS93) identied DO Vul only as the northwestern star of a lose faint pair (with a fur-
ther omment that it ould be a faint ompanion); no additional identiation was given
in Downes, Webbink and Shara (1997, DWS97) though the oordinates were hanged
slightly. The identiation of DO Vul has been unertain sine this is a rowded eld
and there has been no modern epoh visual outburst (Mattei 2001). Tsesevih (1978)
reported nine faint outbursts (m
pg
= 16:0 to m
pg
= 17:1) in the interval Otober 1960
through July 1976 on Mosow plates; these bursts were only above the plate limit for a
day or less.
During the ourse of various monitoring studies, we have been able to observe the eld
for DO Vul and unambiguously determine whih star is the variable. Shown in Figure 1
is an image of the eld, taken with the MDM Observatory 2.4-m telesope, while DO Vul
was at quiesene. Figure 2 shows the same eld, taken with the USNO Flagsta STation
1.0-m telesope, while DO Vul was in outburst (May 19, 1999 UT).
There have been several reported positions for the variable. We list the three normal
ones in Table 1, along with our measured (using USNO-A2.0) outburst and quiesent
positions. The star originally identied as DO Vul in DS93 lies 2.4 arse east of the star
identied here; its oordinates are given in Table 1 as well.
The photometry for DO Vul and for the nearby ompanion is given in Table 2. The
eld zero point was set from the seondary standards given in Henden (2001).
We would like to thank Bill Fenton for taking the data at MDM.
2 IBVS 5141
Figure 1. Quiesent V -band image of eld on 010522 UT; the sale mark is one armin
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Figure 2. Outburst V -band image of eld on 990519 UT
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Table 1: Coordinates for DO Vul
Soure RA(J2000) De(J2000)
Baade 19
h
52
m
10:
s
6 +19
Æ
34
0
44
00
DS93 19
h
52
m
11:
s
0 +19
Æ
34
0
39
00
DWS97 19
h
52
m
11:
s
0 +19
Æ
34
0
42
00
Quiesent 19
h
52
m
10:
s
71 +19
Æ
34
0
42:
00
5
Outburst 19
h
52
m
10:
s
74 +19
Æ
34
0
42:
00
4
Companion 19
h
52
m
10:
s
88 +19
Æ
34
0
42:
00
4
Table 2: Photometry of DO Vul
State V B   V U   B V   I
Quiesent 20:73 0:05 +0:08 0:10  0:99 0:17 +0:64 0:10
Outburst 16:427 0:016 +0:167 0:019
Companion 19:670 0:020 +1:65 0:06 +0:24 0:36 +2:504 0:021
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Name of the objet:
DR Vul = DM +26
Æ
3835 = HD 339770
Equatorial oordinates: Equinox:
R.A.= 20
h
13
m
46:
s
85 DEC.= +26
Æ
45
0
01:
00
59 2000
Observatory and telesope:
Ege University Observatory (EUO), 48-m Cassegrain reetor; T

UB
_
ITAK (Si-
enti and Tehnial Researh Counil of Turkey) National Observatory (TNO),
40-m Cassegrain telesope
Detetor: EMI 9781 A photomultiplier tube of EUO; Hamamatsu R
4457 photomultiplier tube of TNO
Filter(s): Johnson B and V
Comparison star(s): BD +26
Æ
3827
Chek star(s): BD +26
Æ
3837
Transformed to a standard system: No
Availability of the data:
Upon request
Type of variability: EA
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Figure 1. The light and olor urves of DR Vul in 1993
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Figure 2. The light and olor urves of DR Vul in 1994
IBVS 5142 3
Table 1: Photoeletri minima times of DR Vul, whih are obtained in this work
JD Hel.
Filter
Min.
O   C Observatory
2400000+ Type
49162.4627 B I 0:0685 EUO
49163.4670 B II  0:0524 EUO
49180.4704 B I 0:0718 EUO
49181.4774 B II  0:0465 EUO
49189.4755 B, V I 0:0746 EUO
49198.4774 B, V I 0:0743 EUO
49207.4816 B, V I 0:0763 EUO
49208.4878 B, V II  0:0428 EUO
49216.4854 B, V I 0:0779 EUO
49225.4893 B, V I 0:0795 EUO
49574.3833 B, V I 0:1372 EUO
49575.3788 B, V II 0:0075 EUO
49592.3911 B, V I 0:1406 EUO
49593.3869 B, V II 0:0111 EUO
49601.3953 B, V I 0:1425 EUO
49610.3998 B, V I 0:1448 EUO
49611.3932 B, V II 0:0129 EUO
51737.4606 B, V I 0:4294 TNO
51738.3922 B, V II 0:2357 TNO
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Remarks:
DR Vul, whih is a well-known elipsing binary star with apsidal motion, was
observed photoeletrially at the Ege University Observatory (EUO) on 40 nights
during 1993 and 1994 observing seasons and at the T

UB
_
ITAK (Sienti and Teh-
nial Researh Counil of Turkey) National Observatory (TNO) on 2 nights during
2000 observing season. During the observations no signiant light variation of the
omparison and hek star was found. The atmospheri extintion oeÆients in
eah olor for eah observational night were alulated from the observations of the
omparison star using onventional method. Then, all the instrumental dierential
B and V magnitudes (in the sense variable minus omparison) were orreted for
the atmospheri extintion and the light time eet of the Earth's motion. The in-
strumental dierential B and V light and B   V olor urves are shown in Figures
1 and 2.
During the observations, I obtained 12 primary and 7 seondary times of minimum
light. These times of the minima are presented in Table 1. The times of the minima
given in Table 1 are averaged values of the elipse times obtained in B and V olors
during the same observational night. The O   C values were alulated using the
following light elements given by C iek (1995):
HJD
min I
= 2449162:4631(2) + 2:
d
2509350(15) E:
The photometri phases in Figures 1 and 2 are alulated with the formula (1).
The shape of the light urves of DR Vul is typial of EA type. As seen from the
light urves, the phase of the mid-seondary minimum (0.447 in 1993 and 0.440 in
1994) is learly shifted from 0.5, and no signiant variation at minima in B   V
olor urves was found.
Aknowledgements:
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T

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V, R & I LIGHT CURVES OF CONTACT BINARY SYSTEM AK Her
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AK Her is a W UMa type ontat binary system, rst deteted by Pikering (1917). It
is the brighter omponent of the visual binary ADS 10408, with the fainter omponent at a
separation of 4:
00
7. Previously obtained light urves show the primary minima fainter than
the seondary minima and Max II fainter than Max I (Bookmyer 1972). The seondary
minima observed by Bookmyer were also seen to be slightly shifted from phase 0.5.
Many studies have gone into the period variations of AK Her. The system was pre-
viously seen to be showing a sinusoidal O   C urve and thus a periodi variation of
the orbital period. Bookmyer and Kaithuk (1979) suggested the presene of an unseen
additional omponent in the system. Rovithis-Livaniou et al. (1999) and Varriatt, Ashok
& Chandrasekhar (1995) have reported the departure of the reent values of O  C from
the sinusoidal nature. In this paper, we present new epohs of primary and seondary
minima and an analysis of the light urves of AK Her obtained by us in the V , R & I
photometri bands.
AK Her was observed from the Mt. Abu Observatory, Rajastan, India during 1994
with a 14
0
telesope and an HPC-1 Spetra Soure CCD amera. Observations were done
in the V , R & I bands using Johnson lters. BS 6337 was used as the omparison star.
Fig. 1 shows the observed light urves in the three bands. We later notied that BS 6337
is a variable (Pery & Fleming 1992). So part of the satter in the light urve an be
attributed to the omparison star. However, during the period of our observations, its
variability would not have aused too big errors. Observations are taken over several
orbital yles overing many primary and seondary minima. The errors in the observed
magnitudes are 0:
m
03 in the V band and 0:
m
04 the R & I bands. The observed light urves
have light ontribution from the visual ompanion. The system is slightly fainter around
phase 0.75 than around phase 0.25 in all the three bands. The primary minima are deeper
than the seondary minima and the seondary elipse is total.
Times of minima are alulated by tting a series of Legendre polynomials to the
observations of the elipse and applying a method similar to Kwee{van Woerden (Kwee
& van Woerden 1956) to the tted polynomial. Sine, sometimes the observation of the
light urve lose to the minima were not very frequent, this was essential. Whenever
there are observations of the same elipse in dierent photometri bands, individually
determined moments of minima are averaged to inrease the auray of the determined
epohs. 4 epohs of primary minima and 3 epohs of the seondary minima are obtained
from our observations. The errors in the determined epohs are due to the inauraies in
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the photometry and the insuÆient sampling of the light urve around regions of minima.
The epohs determined and the values of O   C are given in Table 1. The O   Cs are
evaluated using the ephemeris given by Woodward (1942):
Min I = 2422977:254 + 0:
d
42152207 E:
The values of O   C evaluated from our data depart signiantly from the previously
onsidered sinusoidal O   C urve and are onsistent with the inreasing trend seen by
Rovithis-Livaniou et al. (1999) from their data taken during the period 1985{87, and
Tuna et al. (1987). The epohs of primary minima obtained by Albayrak, Muyesseroglu
&

Ozdemir (2000) also show this inreasing trend of the O-C values. Reent work by Li,
Zhang & Han (2001) shows that the period variation of AK Her ontains one omponent
of long term derease and three other omponents of periodi variations.
Figure 1. Filled irles show the observed points (AK Her  BS 6337). The model t is shown by the
ontinuous line
The observed light urves in the three bands, V , R & I are shown in Fig. 1. The
observed points are normalized in phase bins of 0.014. V , R & I light urves are analyzed
simultaneously using the Wilson{Devinney light urve interpretation program (Wilson &
Devinney 1971, Wilson 1993). Due to the large noise in the light urves, we have not
attempted a t for all the parameters. The primary and the seondary temperatures
(T
1
= 6400 K, T
2
= 6030 K), inlination (i = 81:
Æ
80), mass ratio (q = 0:2331) and
surfae potential (
 = 2:2980) were xed to the values given by Luy & Wilson (1979).
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Table 1: The times of minimum light of AK Her, derived from the present observations
Hel. JD Min.
Epoh
O   C
2440000+ Type (days)
9486:3778 I 62889 0.0223
9490:3894 II 62898.5 0.0295
9491:4403 I 62901 0.0266
9492:2806 I 62903 0.0238
9494:3923 I 62908 0.0279
9495:4460 II 62910.5 0.0278
9496:2906 II 62912.5 0.0294
Table 2: Elements obtained from the analysis of V , R & I light urves of AK Her. A supersript f
implies that parameter was xed during the analysis
Parameter
Photometri Bands Observed
V R I
r
2
/r
1
0.519
x
f
1
0.600 0.470 0.400
x
f
2
0.620 0.490 0.390
x
f
1;bol
480
x
f
2;bol
495
L
1
=(L
1
+ L
2
) 0:842 0:002 0:828 0:002 0:824 0:002
L
2
=(L
1
+ L
2
) 0:158 0:002 0:172 0:002 0:176 0:002
l
3
0:032 0:001 0:032 0:001 0:036 0:001
Gravity darkening oeÆient was taken to be 0.32. A linear law was adopted for the limb
darkening and the values were adopted from Al Naimiy (1978) and Van Hamme (1993)
for the monohromati and bolometri limb darkening respetively. The adopted values
of limb darkening oeÆients (x) are shown in Table 2. The reetion albedo was xed
at 0.5. The light urves were tted with L
1
, L
2
& l
3
as free parameters. Table 2 gives
the parameters evaluated in eah band. Subsripts 1 & 2 refer to the primary and the
seondary omponents. L
1
& L
2
derived by us are similar to those obtained by Rovithis-
Livaniou et al. (2001). The value of l
3
shown is the third light normalized by the systemi
light at phase 0.25. The visual ompanion is expeted to be the main ontributor to the
third light.
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Name of the objet:
GM Dra = BD +58
Æ
1721 = HIP 84837 = HD 238677
Equatorial oordinates: Equinox:
R.A.= 17
h
20
m
21:
s
89 DEC.= +57
Æ
58
0
26:
00
92 2000
Observatory and telesope:
T

UB
_
ITAK (Sienti and Tehnial Researh Counil of Turkey) National Obser-
vatory, 40-m Cassegrain telesope
Detetor: Hamamatsu, R 4457 (PMT)
Filter(s): Johnson B, V and R
Comparison star(s): BD +58
Æ
1716
Chek star(s): BD +58
Æ
1730
Transformed to a standard system: No
Availability of the data:
Upon request
Type of variability: EW
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Figure 1. The light and olor urves of GM Dra
Table 1: Photometri minima times of GM Dra
JD Hel. Min
O   C Referene
2400000+ Type
48500.1791 I  0:0001 HIPPARCOS ESA (1998)
51743.4579(3) II 0:0011 This work
51750.3999(7) I  0:0011 This work
Table 2: The light levels and their dierenes in the light urves of GM Dra
B V R
Max. light at 0:75  0:665  0:708  0:735
Max. light at 0:25  0:685  0:715  0:743
Min. light at 0:00  0:404  0:462  0:507
Min. light at 0:50  0:413  0:470  0:510
max. (m
0:75
 m
0:25
) 0:020 0:007 0:008
min. (m
0:00
 m
0:50
) 0:009 0:008 0:003
Depth of Min. I 0:271 0:250 0:232
Depth of Min. II 0:262 0:242 0:229
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Remarks:
The variability of GM Dra was rst disovered by HIPPARCOS (ESA, 1998). The
photometri observations of the system by HIPPARCOS show a  Lyrae type light
urve with an amplitude of 0:
m
27 ranging from 8:
m
77 to 9:
m
04. The mean orbital
period derived by HIPPARCOS from the best light urve t is 0:
d
338736 and the
epoh is given as HJD 2448500.1791 (ESA, 1998). The spetral type of the system
is given as F8.
The rst ground-based photometri observations of GM Dra were made on 3 nights
during 2000 observing season. The instrumental dierential B, V and R light and
B   V and V  R olor urves are shown in Figure 1. During the observations, we
obtained one primary and one seondary times of minimum light. These times of
minima and their errors, whih were determined by using the method of Kwee & van
Woerden (1956), are presented in Table 1. The times of the minima given in Table 1
are averaged values of the elipse times obtained in B, V and R olors during the
same observing night. We have ombined the epoh derived by HIPPARCOS with
our values in order to derive the new epoh and period of the system and alulated
the following improved light elements by using the least squares method:
HJD
min I
= 2451750:4010(11) + 0:
d
3387412(2) E:
The O C values in olumn 3 in Table 1 were alulated using the ephemeris given
in this formula.
The photometri phases in Figure 1 were alulated with this formula. The shape
of the light urves of GM Dra in Figure 1 is a typial of EW type, although it
was noted to be EB type in HIPPARCOS (ESA, 1998). An asymmetry between
the light level of maximum I (0.25 phase) and that of maximum II (0.75 phase),
is learly seen in the B light urve, but not seen in the V and R light urves (see
Table 2). There are irregular variations in the B   V and V   R olor urves in
the Figure 1. Espeially, there is a signiant blueing at about 1.3 phase in the
B   V olor urve and a signiant reddening at about 1.38 phase in the V   R
olor urve.
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PHOTOMETRIC OBSERVATIONS OF THE EXTREME MASS RATIO,
HIGH CONTACT DWARF BINARY V902 SAGITTARII
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Ferwerda (1941, 1943) disovered V902 Sagittarii [V105, a(2000) = 19
h
25
m
14:
s
155,
d(2000) =  29
Æ
09
0
08:
00
740℄ in his study of faint variables near  Sgr. An ephemeris
(P = 0:
d
2939444), a nding hart, omparison stars and 28 times of minimum light are
given in his paper. His photographi light urve gives evidene that V902 Sagittarii is
a rare, high ll-out, small mass ratio, over ontat binary. Ben (1943) suggested that
V902 Sgr might be an RR Lyr type. Sine this objet appeared to be an interesting
variable in need of further study, it was inluded as a target for our 1993 observing
run at Cerro Tololo InterAmerian Observatory in Chile. Our present observations were
taken with the 1.0-m Yale Reetor and a Ga-As PMT and standard lters on July
22-23, 1993, by RGS. Around 300 observations were taken in eah pass band. Our
I urves have higher satter than the others. The omparison star (GSC 6888 991,
RA(2000) = 19
h
24
m
33:
s
630, DEC(2000) =  29
Æ
12
0
10:
00
30) and the hek star (GSC 6888
1052, RA(2000) = 19
h
24
m
36:
s
541, DEC(2000) =  29
Æ
12
0
22:
00
06) are shown in Figure 1 as
COMP and CHK, with the variable, VAR. Kwee (1962), gave a photographi magnitude
range of 14.4 to 14.78 for V902 Sgr.
Table 1: Time of Minimum Light, V902 Sagittarii
JD Hel.
Min Cyles O   C
2440000+
9190.6293(2) I  3:5  0:0018
9190.7797(15) II  3 0.0016
9191.6589(3) I 0  0:0010
9191.8081(10) II 0.5 0.0011
Four mean epohs of minimum light were determined from two primary and seondary
elipses using the bisetion of hords method. These preision epohs of minimum light
are given in Table 1 along with their standard errors shown in parentheses. A linear
ephemeris was alulated using our timings, Ferwerda's (1943) and one time from GCVS:
J:D: Hel: Min I = 2449191:
d
6599(84) + 0:29394574(17) E:
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Figure 1. Finding hart of V902 Sgr, VAR, the omparison, COMP, and the hek star, CHK
Figure 2. B, V , R standard magnitude light urves as dened by the individual observations
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Figure 3. B, V , B   V normalized ux light urves, and omputed light urves for V902 Sgr
Figure 4. V , R, V  R normalized ux light urves, and omputed light urves for V902 Sgr
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The standardized BV R

magnitude light urves and the B   V and the V   R

olor
urves of the variable are shown as Figure 2 as alulated from the dierential magnitudes
(VAR  COMP) versus phase. The probably errors of a single observation were  1% in
B, V , and R. The photometri spetral types of the dwarf omparison [V = 13:95(2),
B   V = 0:85(2), V   I

= 0:88(3), R

  I

= 0:41(2), E(B   V ) = 0:06℄ and hek stars
[V = 13:66(3), B   V = 0:81(2), V   I

= 0:87(1), R

  I

= 0:42(2)℄ are K0  0:3 and
K01, respetively. The spetral type of the variable lies in the K4 to G4 range, averaging
about G9V. The V magnitude range for the variable is 13.81(1){14.18(2). These urves
have been solved using the Wilson Code (Wilson 1994, 1990, Wilson & Devinney 1971).
These yielded exellent ts to these asymmetri urves. The nal parameters inlude
m
2
=m
1
= 0:1199(3), ll-out 43(3)%, T
2
  T
1
= 93(5) K. The urves were dominated by
two spot regions, a hot spot on the seondary, less massive omponent, with a T fator of
1.186(6) and a radius of 30.8(6) degrees and a ool spot on the primary with a T fator of
0.927(1) and a radius of 28.0(2) degrees. The olatitudes were 129(1) and 104(1) degrees
respetively. The solutions are shown in Figure 3 and 4 overlying the normalized ux
urves. The early analysis of this binary was done as an undergraduate physis researh
projet by SFC.
A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CCD LIGHT CURVES OF ROTSE1 VARIABLES, XI: GSC 2066:1210 Her,
GSC 2063:902 Her, GSC 2594:1289 Her AND GSC 1522:599 Her
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VAR 1:
Name of the objet:
GSC 2066:1210 = ROTSE1 J165039.99+274421.1
Equatorial oordinates: Equinox:
R.A.= 16
h
50
m
40:
s
0 DEC.= +27
Æ
44
0
21
00
2000.0
Comparison star(s): GSC 2066:1252
Chek star(s): GSC 2066:1390
VAR 2:
Name of the objet:
GSC 2063:902 = ROTSE1 J165551.74+245335.9
Equatorial oordinates: Equinox:
R.A.= 16
h
55
m
51:
s
7 DEC.= +24
Æ
53
0
36
00
2000.0
Comparison star(s): GSC 2063:1158
Chek star(s): GSC 2063:992
VAR 3:
Name of the objet:
GSC 2594:1289 = ROTSE1 J165819.76+334022.8
Equatorial oordinates: Equinox:
R.A.= 16
h
58
m
19:
s
8 DEC.= +33
Æ
40
0
23
00
2000.0
Comparison star(s): GSC 2598:1627
Chek star(s): GSC 2594:1266
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Figure 1. CCD light urve (without lter) of
GSC 2066:1210
Figure 2. CCD light urve (without lter) of
GSC 2063:902
Figure 3. CCD light urve (without lter) of
GSC 2594:1289
Figure 4. CCD light urve (without lter) of
GSC 1522:599
VAR 4:
Name of the objet:
GSC 1522:599 = ROTSE1 J165924.08+151220.7
Equatorial oordinates: Equinox:
R.A.= 16
h
59
m
24:
s
1 DEC.= +15
Æ
12
0
21
00
2000.0
Comparison star(s): GSC 1522:351
Chek star(s): GSC 1522:1350
Observatory and telesope:
Private observatory Shusselaher, Wald, 0.15-m Starre refrator
Detetor: SBIG ST-7 CCD amera
Filter(s): None
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Availability of the data:
Upon request from diethelmastro.unibas.h
Type of variability: E
Remarks:
As a byprodut of the ROTSE1 CCD survey, a large number of new variables have
been disovered (Akerlof et al. 2000). In a series of papers, we report unltered
CCD observations for some of the lose binary systems (type E) in the list of
Akerlof et al. (2000). This installment ontains information on four variables in the
onstellation Herules. The four stars were observed with our CCD equipment as
mentioned above during 6 nights between JD 2452056 and JD 2452082. A total of
122 CCD frames were measured of GSC 2066:1210 (VAR 1), 119 frames of GSC
2063:902 (VAR 2), 121 frames of GSC 2594:1289 (VAR 3) and 116 frames for GSC
1522:599 (VAR 4). Figures 1{4 show our observations folded with the elements:
GSC 2066:1210: JD(min,hel) = 2452056:4147 + 0:298052 E;
GSC 2063:902: JD(min,hel) = 2452073:3761 + 0:391676 E;
GSC 2594:1289: JD(min,hel) = 2452056:4333 + 0:268179 E;
GSC 1522:599: JD(min,hel) = 2452065:4890 + 0:507924 E.
These elements of variation are dedued from a linear t to the normal minima
from the ROTSE1 data (Diethelm 2001) and the timings of minimum derived from
our data given in Blattler (2001).
The light urve of GSC 1522:599 attrats attention through the marked dierene
in the brightness of the two shoulders between the minima as well as a possible
variability of these brightnesses. In addition, the period should be heked beause
the number of revolutions between the ROTSE1 data and our new photometry is
somewhat ambiguous.
Aknowledgements:
This researh made use of the SIMBAD data base, operated at CDS, Strasbourg,
Frane.
Referenes:
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her, S., Gisler, G.,
Hills, J., Kehoe, R., Lee, B., Marshall, S., M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haefer, J., Szy-
manski, J., Wren, J., 2000, AJ, 119, 1901
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BVRI OBSERVATIONS OF AH Her IN OUTBURST
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2
Teramo Astronomi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Dwarf Novae (DNe) are lose binaries with mass transfer from a late-type main-
sequene or slightly evolved seondary, to a white dwarf primary. Mass is transferred from
the late-type star, through the inner Lagrangian point towards the white dwarf primary.
This material forms an aretion disk around the primary. The main features of DNe are
reurrent outbursts: unpreditable rises of luminosity, about 2{6 mag, with a reurrene
time-sale from tens to hundreds of days and with duration of about a week. The dwarf
novae may be subdivided into U Gem stars (normal light urves), SU UMa stars (pres-
ene of superhumps and superoutbursts) and Z Cam stars (presene of standstills in the
light urve). AH Her is a DN of Z Cam subtype: during the deline, after the maximum,
it shows oasionally periods of standstill during whih the brightness is approximately
onstant. AH Her varies in magnitude from V = 14:3 in quiesene to V = 11:3 during
outbursts, that last 4{18 days and reur at intervals of 7{27 days (Ritter & Kolb 1998).
The olour index B V varies from 0.04 to 0.13 in the maximum of an outburst, while in
the minimum B   V varies from 0.24 to 0.55 (Bruh 1984). Williams (1983) reported a
spetrosopi study of the star: he published a spetrum of the variable at minimum and
he gave the equivalent width of some lines of the Balmer series. Moat & Shara (1984)
determined from photometri observations an orbital period of 0:
d
247. Previously Wargau
et al. (1983) have suggested that AH Her has an orbital period of 5:90:5 hours, based on
the rate of deline after outbursts. Horne et al. (1986) made spetrosopi observations
and determined an orbital period of 0:
d
258116. They found a mass ratio M
2
=M
1
= 0:80
with M
1
= 0:95M

and M
2
= 0:76M

; the alulated inlination of the orbital plane is
i = 46
Æ
, with a seondary of the K spetral type.
We observed this Dwarf Nova intermittently at the Astronomial Observatory of the
Perugia University from 28/06/1997 to 04/10/1997, for a total of 31 observational nights.
The instruments used and the photometri tehniques have been already desribed in
Spogli et al. (1998). We used the alibration stars reported in Misselt (1996) with the
numbers 1, 2, 3. Moreover we alibrated these omparison stars with the I

lter by
observing, on photometri nights, several standard stars (Landolt 1992) having B   V
from  0:2 to 1.4, over a wide range of airmass. The weighted means of the values obtained
are: I

(1) = 12:07 0:03, I

(2) = 14:22 0:05, I

(3) = 13:40 0:04.
The results presented here are part of a projet devoted to gain multi-band light urves
of a sample of DNe, with the goal of inreasing the historial database and information on
this lass of variable soures whih an help to onstrain theoretial models. Table 1 shows
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Figure 1. BV R

I

light urves of AH Her from 28/06/1997 to 26/07/1997. The numbers reported in
the absissa are the Julian Days starting from 2449000. The dotted lines onnet onseutive points by
natural ubi splines after rendering the data monotoni
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the main harateristis of the light urves, while all the photometri data are reported
in Table 2. In the rst part of the light urve we an see quite symmetri low-amplitude
osillations (see Fig. 1), followed by more pronouned outbursts in the nal part of our
observations, after JD 2450658 (see Table 2).
Table 1
B V R

I

Maximum Outburst 11.78 0.07 11.81 0.03 11.72 0.03 11.61 0.02
Minimum of Light 14.60 0.10 14.06 0.04 13.72 0.04 13.19 0.04
Mean Values at Minimum 14.1 0.3 13.8 0.3 13.4 0.2 13.0 0.2
Outburst Amplitude 2.8 2.1 2.0 1.6
B   V V  R

V   I

Mean values at Maximum 0.06 0.12 0.25
Mean Values at Minimum 0.33 0.42 0.85
Figure 2 shows the olour{magnitude diagram for AH Her: obviously it is bluer during
the outburst and redder in quiesene, but it is worth to note that the data seem to be well
represented by a linear regression, and there is not a loop typial of other DNe (see, for
example, Spogli et al. 2000a,b). This evidene, together with the symmetri light urve
with omparable rise and deline times, may be in agreement with the inside-out model of
the outburst desribed by Cannizzo & Kenyon (1987). However, for a onlusive sentene
more preise observations are required, espeially in the B band where the ontamination
of the seondary star is less important.
To study the behaviour of the optial ontinuum of the DN during the various out-
bursts, we onverted the BV R

I

magnitudes in uxes using the same proedure desribed
in Spogli et al. (1998). We orreted the interstellar reddening adopting A
V
= 3:1 and
E
B V
= 0:03 (Bruh 1984). The spetral ux distribution of AH Her, during the several
outbursts, is well desribed by a power law (F () / 

) with the slope  that varies from
 = 0:3 to  = 0:7, while during quiesene the emission is dominated by the seondary
star.
11.5
12
12.5
13
13.5
14
14.5
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V
(V-I)
Figure 2. Colour index variation in the light urve. The dashed line shows the linear tting
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Table 2
JD
B V R

I

(2449000+)
1628.4448 12.20 0.10 12.17 0.05 12.04 0.08 11.91 0.04
1631.4781 13.05 0.07 12.87 0.04 12.70 0.05 12.41 0.03
1632.4342 13.09 0.16 13.13 0.04 12.88 0.05 12.58 0.04
1636.4552 12.50 0.10 12.34 0.03 12.21 0.05 12.05 0.03
1637.4438 12.45 0.10 12.18 0.05 12.11 0.06 11.89 0.04
1638.4592 12.35 0.07 12.22 0.04 12.08 0.05 11.98 0.04
1639.4631 12.50 0.07 12.44 0.03 12.28 0.04 12.11 0.03
1640.4631 12.84 0.08 12.68 0.03 12.50 0.04 12.28 0.04
1641.4557 13.12 0.09 12.99 0.03 12.76 0.04 12.52 0.06
1642.4545 13.33 0.10 13.16 0.03 12.88 0.05 12.55 0.03
1645.4701 12.50 0.07 12.33 0.03 12.23 0.05 12.02 0.04
1646.4325 12.32 0.09 12.26 0.06 12.17 0.06 11.96 0.06
1648.4199 12.70 0.08 12.65 0.04 12.49 0.05 12.28 0.04
1649.3727 13.08 0.08 12.95 0.03 12.74 0.05 12.47 0.04
1653.3877 13.83 0.09 13.54 0.04 13.05 0.05 12.77 0.07
1654.3621 13.60 0.13
1655.3806 13.35 0.10 13.11 0.04 12.81 0.04 12.62 0.05
1656.3796 12.23 0.08 12.21 0.04 12.14 0.05 12.09 0.04
1658.3826 12.14 0.08 12.16 0.05 11.98 0.05 11.94 0.04
1668.3495 14.13 0.14 13.84 0.04 13.38 0.04 12.93 0.04
1673.3448 12.52 0.07 12.46 0.03 12.30 0.05 12.17 0.04
1675.3425 12.99 0.07 12.86 0.03 12.67 0.04 12.48 0.03
1681.3215 14.60 0.10 14.06 0.04 13.72 0.04 13.19 0.04
1683.3186 14.31 0.10 13.95 0.04 13.54 0.04 13.06 0.04
1686.4093 11.81 0.14 11.88 0.04 11.72 0.05 11.73 0.06
1690.3251 11.78 0.07 11.81 0.03 11.77 0.04 11.61 0.02
1709.3043 13.66 0.09 13.44 0.04 13.08 0.04 12.67 0.03
1710.3026 14.27 0.11 14.01 0.04 13.53 0.04 13.10 0.03
1714.2986 13.71 0.04 13.33 0.05
1716.2952 12.03 0.07 12.10 0.03 11.95 0.04 11.83 0.03
1726.2805 12.87 0.08 12.68 0.03 12.52 0.04 12.29 0.03
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GSC 5582.0545 IS AN ECLIPSING BINARY OF W UMa TYPE
(BAV MITTEILUNGEN NO. 137)
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Name of the objet:
GSC 5582.0545
Equatorial oordinates: Equinox:
R.A.= 14
h
51
m
17:
s
1 DEC.=  11
Æ
09
0
43
00
2000
Observatory and telesope:
P. Frank: Private observatory, 30-m at-eld amera;
K. Bernhard: Private observatory, 20-m Shmidt{Cassegrain telesope
Detetor: P. Frank: OES-LCCD11 amera;
K. Bernhard: Starlight Xpress SX amera
Filter(s): None
Comparison star(s): GSC 5582.0574, V  11:
m
6
Chek star(s): GSC 5586.0018
Transformed to a standard system: No
Availability of the data:
Upon request
Type of variability: W UMa
2 IBVS 5148
Remarks:
In 1998 the variability of GSC 5582.0545 has been found as part of a program to
disover and lassify new variables using CCD observations of seleted elds on
the edge of the northern Milky Way (eg. Bernhard & Lloyd 2000). Additional
observations were performed on 7 nights between April and May 2000 (P. Frank).
This star has previously been referred to as Brh V3 (Bernhard 1998, Moshner
2001).
The following times of minima were observed:
Type JD Hel.
Min II 2451678.383
Min I 2451679.424
Min II 2451680.467
The ephemeris was alulated using the \Phase Dispersion Minimization" method:
MinI = HJD 2451679:424 + 0:
d
69552 E:
2 3
(1)
Aknowledgements:
This researh made use of the SIMBAD data base, operated by the CDS at Stras-
bourg, Frane. The authors thank Dr. P. Kroll for helpful omments.
Figure 1. Dierential light urve of GSC 5582.0545; lled squares: K. Bernhard, open irles: P. Frank
Referenes:
Bernhard, K., 1998, vsnet-obs, No. 15317,
http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/obs15000/msg00317.html
Bernhard, K., Lloyd. C., 2000, IBVS, No. 4920
Moshner, W., 2001, http://www.var-mo.de/bev.sterne.htm
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THE LIGHT ELEMENTS AND A PRELIMINARY PHOTOMETRIC
SOLUTION FOR THE BINARY GSC 2530-488
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Reently Blattler and Diethelm (2001) published the unltered light urve of the 13th
magnitude elipsing binary GSC 2530-488. To onrm and improve the light elements
and to provide a preliminary solution to ltered light urves, we reorded 96 R images and
125 V images of the star using the Air Fore Aademy 61-m reetor with a 512 512,
Photometris, liquid nitrogen-ooled CCD amera. After at elding all the images, we
used IRAF aperture photometry to extrat magnitudes of the variable and two nearby
eld stars. The stars are identied in Figure 1.
Figure 1. Finder hart for GSC 2530-488
2 IBVS 5149
To hek on the photometri stability of the omparison stars, we omputed the stan-
dard deviations of dierene between the two stars. In V , for 125 dierenes on six nights,
the standard deviation was 0:
m
035, and in R, for 96 dierenes on ve nights, the stan-
dard deviation was 0:
m
024. Based on our observations we believe that these two stars are
suitable omparison stars, and they were ombined (by adding their luminosities) into a
\super-omparison star" for the purposes of dierential photometry with the variable.
We were able to nd four new times of minimum light shown in Table 1.
Table 1: Times of minimum light
Soure HJD Epoh O   C Filter
Akerlof et al. 2451244.6766  2190 0.0031 Clear
Akerlof et al. 2451246.6826  2184.5  0:0028 Clear
BBSAG 2451951.4176  258 0.0038 Clear
BBSAG 2451951.5965  257.5  0:0002 Clear
BBSAG 2451955.4379  247 0.0002 Clear
BBSAG 2451959.4522  236  0:0094 Clear
BBSAG 2451967.3280  214.5 0.0015 Clear
BBSAG 2451967.5094  214 0.0000 Clear
BBSAG 2451984.5213  167.5 0.0019 Clear
Present 2452045.7926 0 0.0004 R and V
Present 2452052.7426 19 0.0001 R
Present 2452053.8398 22  0:0002 R
Present 2452054.7561 24.5 0.0016 R and V
Figure 2. V light urve
IBVS 5149 3
Figure 3. V intensity urve and t
Figure 4. R intensity urve and t
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We found the new times using a traing-paper method. The obvious asymmetry in the
bottom of the R primary elipse was ignored for this purpose. With these thirteen times
of minimum a linear least squares t yields the following light elements:
Min I = HJD 2452045:7922 + 0:365808 E:
0:0011 0:000001
Based upon our light urves, we have redened the primary and seondary elipses.
With our new elements we built light urves suh as the V urve shown in Figure 2. We
observe that this is indeed an elipsing binary with W Ursa Majoris-type light variations
and total elipses. The primary elipse in V , an oultation, has a depth of about 0:
m
47
and the seondary elipse, a transit, has a depth of 0:
m
40. In R light the depths are 0:
m
45
and 0:
m
42 on our instrumental system.
We used Binary Maker 2.0 by David Bradstreet (1993) to obtain preliminary solutions
to the light urves. We were unable to loate a spetral type for this system. However, our
best ts were ahieved assuming the two stars had temperatures of 7100 K and 7200 K.
We used the following minor parameters harateristi of radiative stars: albedo and
reetion oeÆients = 1.0 and limb darkening oeÆients = 0.5. Our best ts, shown in
Figures 3 and 4, indiate that the stars are just in ontat with an orbital inlination of
82
Æ
, and a photometri mass ratio of 4.15. The primary elipse is an oultation of the
hotter and smaller star. This model produes total elipses that are almost at during
the total phases.
Aknowledgements: We thank the Air Fore Aademy for generous telesope time
and assistane with the observations, and the Appalahian College Assoiation for their
support of this researh. We also thank the editor for useful omments. This researh
made use of the SIMBAD database, operated at CDS, Strasbourg, Frane.
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V1178 So: A NOVA WITH EARLY STAGE OSCILLATIONS
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V1178 So was originally disovered by K. Haseda as a possible nova (Haseda 2001).
Yamaoka (2001) examined the DSS, and noted that the objet brightened by more than
8 magnitude. One of the authors (M.F.) further obtained a spetrum (resolution 1 nm)
on June 24 with a 28-m telesope, and deteted a very strong H (FWHM about 1300
km s
 1
) emission line and a weaker H line (Figure 1, upper panel). These observations
onrmed that V1178 So is indeed a lassial nova. A higher quality spetrum was
obtained on July 2.57 UT, whih shows the weak presene of P Cyg-type prole both in
H and H lines (Figure 1, lower panel). The Fe II emission series are harateristi to
the early stage of a Fe II-lass nova.
Sine the disovery alert, V1178 So has been intensively followed by a number of
observers of the VSNET Collaboration (http://www.kusastro.kyoto-u.a.jp/vsnet/). The
resultant light urve, together with predisovery observations by K. Haseda, K. Takami-
zawa and K. Kanatsu, showed a rapid deline by 0:
m
7 between 2001 May 13 and May 16.
The objet rose again by 0:
m
7 on May 25 within ve days. The objet further showed a
rapid deline by  0:
m
8 between June 23 and 24. Suh rapid, large-amplitude utua-
tions are rare among known lassial novae, although similar osillations during the nova
\transition" stage are more frequently met (Bode and Evans 1989).
Among reent novae, V4361 Sgr = Nova Sgr 1996, showed a similar feature. Figure 2
shows the omparison of light urves between V1178 So and V4361 Sgr. The horizontal
sale is 1.5 times dierent between these two objets, possibly suggesting that V1178 So
may be evolving more rapidly. However, the exat saling is unertain beause of the lak
of early observations in V4361 Sgr. The lak of information of line widths of V4361 Sgr in
the literature makes it diÆult to make a omparison between the time-sales of evolution
and expansion veloities. The amplitude of osillations looks larger in V1178 So than in
V4361 Sgr. Whether suh a dierene is a result of a dierent speed of evolution needs
to be examined by future observations and theoretial modeling. The mean deline rate
of V1178 So was 0.03 mag d
 1
, whih suggests a nova of a moderate speed lass. The
strongest period of the nova osillations is 21 d.
On the oasion of V4361 Sgr, the early stage light variation was not unfortunately
reorded beause of a substantial delay in spetrosopi onrmation and the announe-
ment in IAUC, in spite of the early detetion by Sakurai (Sakurai, private ommuniation).
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Figure 1. The spetra of V1178 So on June 24 and July 3. The spetra were taken with a 28-m
telesope at Fujii-Bisei Observatory. The unit in ux is erg s
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Figure 2. Comparison of light urves between V1178 So and V4361 Sgr. Visual, seleted CCD
observations (ones lose to the V system), predisovery photographi observations (either on
photographi V system or on a system lose to photovisual) are plotted. Photographi upper limits are
marked with `_' symbols. The both light urves are drawn from reports to VSNET
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V1178 So was fortunately overed by observations, and the present early announement
will provide an unpreedented opportunity to study suh early stage osillations of a
nova in detail. Sine V1178 So apparently belongs a rare lass of lassial novae with
remarkable early phase osillations, further observations are strongly enouraged.
The authors are grateful to VSNET members for providing vital observations of both
novae.
Referenes:
Bode, M. F., Evans, A., 1989, Classial Novae (Chihester Wiley)
Haseda, K., 2001, IAUC, No. 7647
Stellingwerf, R. F., 1978, ApJ, 224, 953
Yamaoka, H., 2001, IAUC, No. 7647
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V608 CASSIOPEIAE: CCD LIGHT CURVE
AND ELEMENTS OF VARIATION
BL

ATTLER, E.
1
; DIETHELM, R.
2
1
BBSAG, Shusselaher 1, CH-8636 Wald, Switzerland; e-mail: blaettler-waldbluewin.h
2
BBSAG, Rennweg 1, CH-4118 Rodersdorf, Switzerland; e-mail: diethelmastro.unibas.h
Name of the objet:
V608 Cassiopeiae
Equatorial oordinates: Equinox:
R.A.= 02
h
24
m
15
s
DEC.= +71
Æ
22:
0
7 2000.0
Observatory and telesope:
Private observatory Shusselaher, Wald, 0.15-m Starre refrator
Detetor: SBIG ST-7 CCD amera
Filter(s): None
Comparison star(s): GSC 4319:1608
Chek star(s): GSC 4320:549
Availability of the data:
Upon request from diethelmastro.unibas.h
Type of variability: EW
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Figure 1. CCD light urve (without lter) of V608 Cassiopeiae
Remarks:
Hubel (1976) was the rst to note the variability of the star V608 Cassiopeiae =
GSC 4320:1035 = S 10797, whih he disovered while studying the dwarf nova
AM Cassiopeiae. He reported a possible elipsing nature for the variation of the
brightness with an amplitude of about 1 magnitude and a preliminary period of
0.47 days. Aording to the SIMBAD data base, no other soure of information
onerning the variability of V608 Cassiopeiae is available.
We have started an observing ampaign with our CCD equipment in order to nd
more onrete information on the type and speiations of the variability. All the
observations were seured by Blattler. He gathered a total of 261 measurements
in eleven nights between JD 2451874 and JD 2452065. All CCD exposures were
dark-subtrated and at-elded before aperture photometry was performed. No
orretion for dierential extintion was applied due to the proximity of the om-
parison stars to the variable. We used GSC 4319:1608 (GSC-magnitude: 11.49) as
primary omparison star, while GSC 4320:549, (13.17) served as hek star, proving
the onstany of the omparison star at the level of the auray of our photometry.
In Figure 1, we show the results of our photometry, folded with the best elements
obtainable from our data:
Min: I = HJD 2452041:5108 + 0:
d
380401 E:
0:0008 0:000004
The dedued times of minima are given in Table 1, and will be published in the
next issue of the BBSAG Bulletin (Blattler 2001).
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Table 1: Times of minima of V608 Cas
Time of minimum Type
JD 2452041.5100(8) I
JD 2452065.4768(9) I
JD 2451926.4397(9) II
JD 2452001.3790(8) II
JD 2452058.4387(7) II
Aknowledgements:
This researh made use of the SIMBAD data base, operated at CDS, Strasbourg,
Frane.
Referenes:
Blattler, E., 2001, BBSAG Bulletin, 126, in preparation
Hubel, B., 1976, MVS, 7, 184
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UBV PHOTOMETRY OF THE NEWLY FOUND ACTIVE STAR
YY CORONAE BOREALIS
ERDEM, A.; BUDDING, E.; DEM
_
IRCAN, O.; C
_
ICEK, C.;

OZDEM
_
IR, S.; BULUT,
_
I;
SOYDUGAN, E.; SOYDUGAN, F.
Canakkale Onsekiz Mart University, Faulty of Arts and Sienes, Department of Physis,
TR-17100 Canakkale, Turkey, aerdembornova.ege.edu.tr
Name of the objet:
YY CrB = BD +38
Æ
2706 = HIP 77598 = HD 141990
Equatorial oordinates: Equinox:
R.A.= 15
h
50
m
32:
s
43 DEC.= +37
Æ
50
0
07:
00
6 2000
Observatory and telesope:
Ankara University Observatory, 30-m Maksutov telesope
Detetor: Hamamatsu, R 1414 (PMT)
Filter(s): Johnson U , B and V
Comparison star(s): BD +38
Æ
2708
Chek star(s): BD +38
Æ
2701
Transformed to a standard system: No
Availability of the data:
Upon request
Type of variability: EW
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Figure 1. The light and olor urves of YY CrB
Table 1: The light levels and their dierenes in the light urves of YY CrB
U B V
Max. light at 0.75  0:676 0:372 0:919
Max. light at 0.25  0:736 0:324 0:867
Min. light at 0.00  0:176 0:854 1:375
Min. light at 0.50  0:177 0:840 1:352
max. (m
0:75
 m
0:25
) 0:060 0:048 0:052
min. (m
0:00
 m
0:50
) 0:001 0:014 0:023
Depth of Min. I 0:530 0:506 0:482
Depth of Min. II 0:529 0:492 0:459
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Remarks:
The EW type ative elipsing binary star YY CrB was disovered by HIPPARCOS
(ESA, 1997). The system has a spetral type of G5 and an amplitude of 0:
m
491
ranging from 8:
m
643 to 9:
m
134 in V band (ESA, 1997). Sipahi et al. (2000) arried
out the rst ground based photometri observations of the system in B, V and R
bands. Both the light urve of HIPPARCOS and light urves of Sipahi et al. have
almost equal maxima and minima, and there are no signiant asymmetries in their
data. The star was observed photoeletrially with the 30-m Maksutov telesope
at the Ankara University Observation on the nights of 8 and 9 May, 2000. The
phases of the observations were alulated using the following light elements given
by Soydugan et al. (2000):
HJD
min I
= 2448500:2535 + 0:
d
3765694 E:
The dierential U , B and V light, and U   B and B   V olor urves in the
instrumental system are shown in Figure 1. The shape of the light urves are
typial of W UMa type. A pronouned asymmetry is evident in the light urves.
This asymmetry is loated between the desending and asending shoulders of the
primary minimum (see Table 1). There is no signiant variation due to maulation
or proximity eets at either minimum in the U   B and B   V olor urves in
Figure 1.
Aknowledgements:
We aknowledge the observing time at the Ankara University Observatory. This
work was supported by Canakkale Onsekiz Mart University Researh Fund (Projet
No. 99/FE/012).
Referenes:
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Sipahi, E., Keskin, V., Yasarsoy, B., 2000, IBVS, No. 4859
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
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_
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XII. National Astronomy Meeting, ed.
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FIRST PHOTOMETRIC OBSERVATIONS OF MR DELPHINI
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1
Canakkale Onsekiz Mart University, Faulty of Arts and Sienes, Department of Physis,
TR-17100 Canakkale, Turkey, sfarukastronomy.si.ege.edu.tr, demiranomu.edu.tr
2
Ege University, Siene Faulty, Department of Astronomy and Spae Sienes, TR-35100 Bornova,
Izmir, Turkey
3
_
Istanbul University, Siene Faulty, Deparment of Astronomy and Spae Sienes, TR-34452
_
Istanbul,
Turkey
4
Baja Astronomial Observatory of Bas-Kiskun County, Baja, Szegedi ut, P.O. Box 766, H-6500, Hungary
Name of the objet:
MR Del = BD +04
Æ
4470 = HIP 101236 = HD 195434
Equatorial oordinates: Equinox:
R.A.= 20
h
31
m
13:
s
29 DEC.= +05
Æ
13
0
06:
00
1 2000
Observatory and telesope:
T

UB
_
ITAK (Sienti and Tehnial Researh Counil of Turkey) National Obser-
vatory, 40-m Cassegrain telesope
Detetor: Hamamatsu, R 4457 (PMT)
Filter(s): Johnson B, V and R
Comparison star(s): BD +04
Æ
4463 = HD 195235
Chek star(s): BD +04
Æ
4476 = PPM 170209
Transformed to a standard system: No
Availability of the data:
Upon request
Type of variability: EA
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Figure 1. Light and olor urves of MR Del
Remarks:
The relatively bright EA type elipsing binary MR Del was disovered by HIPPAR-
COS (ESA, 1997). The photometri observations of the system by HIPPARCOS
show an Algol type light urve. The variation range of this light urve is between
from 8:
m
87 to 9:
m
13. (Note an apparent misidentiation on this values in the SIM-
BAD database.) The mean orbital period derived by HIPPARCOS from the light
urve t is 0:
d
52169 and the epoh is given as JD 2448500.5160 (ESA, 1997). Spe-
tral type of the system is given as K0. MR Del was observed on 10, 13, 15, 16 and
18 July 2000 at the T

UB
_
ITAK National Observatory. The light and olor urves
are plotted in Figure 1. The magnitudes are plotted relative to the omparison star
in this gure. There are some small irregular variations in both B   V and V  R
olor urves.
Aknowledgements:
We would like to present our thanks to the T

UB
_
ITAK National Observatory for par-
tial nanial and equipment support. This work also was supported by Canakkale
Onsekiz Mart University Researh Fund.
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e:
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os and Ty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BVR PHOTOMETRY OF CW CEPHEI
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Canakkale Onsekiz Mart University, Faulty of Arts and Sienes, Department of Physis,
TR-17100 Canakkale, Turkey, esintsastronomy.si.ege.edu.tr, demiranomu.edu.tr
2
Ege University, Siene Faulty, Department of Astronomy and Spae Sienes, TR-35100 Bornova,
Izmir, Turkey
Name of the objet:
CW Cep = BD +62
Æ
2163 = HIP 113907 = HD 218066
Equatorial oordinates: Equinox:
R.A.= 23
h
04
m
02:
s
22 DEC.= +63
Æ
23
0
48:
00
8 2000
Observatory and telesope:
T

UB
_
ITAK (Sienti and Tehnial Researh Counil of Turkey) National Obser-
vatory, 40-m Cassegrain telesope
Detetor: Hamamatsu, R4457 (PMT)
Filter(s): B, V and R lters of Johnson UBV system
Comparison star(s): BD +62
Æ
2162 = HD 217979
Transformed to a standard system: No
Availability of the data:
Upon request
Type of variability: EA
Remarks:
The history of the star an be found in Clausen and Gimenez (1991). New pho-
tometri observations of CW Cep were made on 14 nights during 2000 observing
season at T

UB
_
ITAK National Observatory. Three new times of minima were ob-
tained from our observations by using well known method of Kwee and van Woerden
(1956). New minima times are given in Table 1 and new light and olor urves are
shown in Figure 1.
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Figure 1. The light and olor urves of CW Cep
Table 1: Minima times obtained in this work of CW Cep
JD Hel.
Min Filter
2400000+
51786.4812 0.0011 I BV R
51797.3977 0.0010 I BV R
51831.5383 0.0016 II BV R
Aknowledgements:
We would like to present our thanks to the T

UB
_
ITAK National Observatory for par-
tial nanial and equipment support. This work also was supported by Canakkale
Onsekiz Mart University Researh Fund.
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Clausen, J.V., and Gimenez, A., 1991, A&A, 241, 98
Kwee, K.K., and van Woerden, H., 1956, B.A.N., 12, 327
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DETECTION OF THE SECONDARY MINIMA IN TX UMa
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al Institute of the Slovak Aademy of S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es, 059 60 Tatranska Lomni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2
Universidade de Vigo, Departamento de Fsia Apliada,

Area de Fsi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Fa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3
Institute of Physi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le Physis, Czeh A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TX UMa (HD 93033) is a well known bright (V
max
= 7:0, V
min
= 8:7) Algol-like
elipsing binary (B8V+F6IV) disovered independently by Rugemer (1931) and Shneller
(1931). However, the photographi times of minima are available sine 1903. The O  C
diagram (Kreiner et al., 2001) shows that the system exhibits rather peuliar orbital
period variability that is not easy to explain by a single ause.
The observations of the system are ompliated by its orbital period (P  3:
d
063)
whih prevents quik overage of the whole light urve. Due to the extreme shallowness
of the seondary minimum (V = 0:06) and its long duration (9.7 h), the only available
reliable minimum is at HJD 2444616.7811 (Oh & Chen, 1984). Its position relative to
the primary minimum is important for the disussion of possible apsidal motion in the
system suggested by Peare (1940) and Payne-Gaposhkin (1942).
We present new primary minima times obtained between 1992 and 1998 (UBV R), the
observations of the seondary minima taken in 1994 (JHK) and in 2001 (V R) and disuss
the likelihood of proposed apsidal motion eventually present in the system.
Photoeletri UBV R observations of TX UMa were obtained in 1992-8 and 2001 at the
Skalnate Pleso (SP) and Stara Lesna (SL) observatories of the Astronomial Institute of
the Slovak Aademy of Sienes. In both ases the 0.6-m Cassegrain telesope equipped
with a single-hannel photoeletri photometer was used. The stars HD 92764 = SAO
43442 (V = 9:05, B = 9:27, U = 9:39, sp. type A7) and HD 93213 = SAO 43467
(V = 7:95, B = 8:44, U = 8:39, sp. type F5) served as a omparison and hek star,
respetively.
Standard data redution, atmospheri extintion orretion and transformation to the
UBV international system were arried out. Observations in the R passband and obser-
vation of the seondary minimum on February 15/16, 2001 were not transformed to the
international system.
Photoeletri JHK observations of the seondary minimum in 1994 were obtained
with the CVF instrument on the 1.5-m Carlos Sanhez IR telesope at the Observatorio
del Teide (TO) in Tenerife, operated by the Instituto de Astrofsia de Canarias (IAC).
Standard data redution was performed using software available at the IAC.
Our new SP observations of TX UMa onsist of 13 dierent primary minima (presented
in Table 1), giving 40 individual minima times for UBV R passbands. The minima times
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were determined by paraboli ts as well as by employing Kwee & Van Woerden (1956)
method. The times obtained for our seondary minima as determined by the former
method are given in Table 2.
Table 1: New mean times of the primary photoeletri minima determined from the UBV R SP observa-
tions. The epohs were alulated using ephemeris (1). The errors are given in parentheses
Epoh JD
mean
hel
Epoh JD
mean
hel
Epoh JD
mean
hel
1038 2 448 643.4919(1) 1152 2 448 992.710(1) 1513 2 450 098.5640(5)
1039 2 448 646.5555(4) 1165 2 449 032.5337(4) 1527 2 450 141.4450(4)
1053 2 448 689.4419(6) 1194 2 449 121.3700(4) 1636 2 450 475.3497(2)
1150 2 448 986.5840(1) 1399 2 449 749.3480(7) 1637 2 450 478.4137(7)
1795 2 450 962.4149(1)
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Figure 1. O   C diagram for TX UMa
We ombined our 40 primary minima times with other published 61 photoeletri and
27 photographi primary minima times (see e.g., Kreiner et al., 2001). The minima were
weighted aording to their standard errors (see Komzk, 1998). The least-square solution
resulted in the following ephemeris:
Min I = HJD 2 445 463:797 + 3:063 291 E:
2 1
(1)
The orresponding O   C diagram is presented in Fig. 1. It is learly seen, that 69
primary photoeletri minima times after 1992 an be approximated well by a paraboli
t with the following ephemeris:
Min I = HJD 2 445 463:736 + 3:063 375 E   2:5 10
 8
 E
2
:
3 5 2
(2)
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Table 2: New times of the photoeletri seondary minima. The epohs were alulated using
ephemeris (1). The errors are given in parentheses
Epoh JD
hel
Filter JD
weighted mean
hel
Obs.
1297.5 2 449 438.40(5) J TO
1297.5 2 449 438.42(3) H TO
1297.5 2 449 438.42(3) K 2 449 438.417(20) TO
2119.5 2 451 956.442(8) V SL
2119.5 2 451 956.445(40) R 2 451 956.442(8) SP
Our seondary minima observations performed on Marh 26/27, 1994 and February
15/16, 2001 are displayed on Figs. 2 and 3, respetively. The phases were alulated using
the ephemeris given in Eq. (2).
6.3
6.4
6.5
6.6
6.7
6.8
6.9
7.0
49438.30 49438.35 49438.40 49438.45 49438.50 49438.55 49438.60 49438.65 49438.70
0.46 0.48 0.5 0.52 0.54 0.56 0.58
m
a
gn
itu
de
JDhel − 2 400 000.0
Phase
J filter 
H filter 
K filter (+0.1)
Mar 26/27, 1994 TX UMa
Figure 2. The seondary minimum in J , H, K (full vertial line: minimum, dashed: standard errors)
The O   C diagram (Fig. 1) shows that the orbital period variations of this semi-
detahed binary are very omplex. Long intervals of (almost) onstant period were sud-
denly interrupted by period jumps, while reent times of minima suggest a ontinuous
period derease.
Plave (1960) and Rovithis-Livaniou et al. (1998) found a 34 years periodiity in the
O C residuals of the primary minima. The authors suggested apsidal motion as a likely
explanation of the observed period hanges. Aording to Todoran & Roman (1992)
the observed period hanges ould be aused by the apsidal motion superimposed on a
light-time eet or strong period variations due to mass exhange.
The reality and amplitude of the apsidal motion an be tested by the shifts of the
seondary minima with respet to phase 0.5, as determined from the primary minima.
Now we have at disposal three independent minima times obtained in 1981 (Oh & Chen,
1984), 1994 and 2001 (Table 1). The rst one is shifted from phase 0.5 by +0:
d
0085, the
seond and third one by  0:
d
006 and  0:
d
005, respetively.
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Figure 3. The seondary minimum in V , R (full vertial line: minimum, dashed: standard errors)
Thus, it is apparent that apsidal motion alone annot explain the observed orbital
period hanges. Other explanations suh as light-time eet, Applegate's mehanism and
mass transfer are still viable.
Detailed photometri and spetrosopi analysis of all available data neessary to de-
ipher the auses of suh behaviour will be presented in a forthoming paper.
A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t No. LN00A006 of the Czeh Ministry of
edu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le Physis in Prague. A.U. is indebted to
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ial support under
grant AYA2000-1691.
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NSV 25616 IS A NEW CLASSICAL CEPHEID
BARANOV, A.B.
Mosow Astronomi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/o Sternberg Astronomial Institute, 13 Universitetsky Ave., Mosow 119899,
Russia
Name of the objet:
NSV 25616 = TYC2 3598 937 1 = GSC 3598.0937 = No. 1083 (NGC 7092) (Platais,
1988)
Equatorial oordinates: Equinox:
R.A.= 21
h
28
m
44:
s
93 DEC.= +48
Æ
58
0
41:
00
6 J2000.0
Observatory and telesope:
40-m astrograph in Crimea
Detetor: Photoplate
Filter(s): None
Comparison star(s): GSC 3598.0695, B
pg
= 11:
m
36;
GSC 3598.0933, B
pg
= 11:
m
93;
GSC 3598.0147, B
pg
= 12:
m
25;
GSC 3598.1205, B
pg
= 12:
m
50
Transformed to a standard system: B
pg
Standard stars (eld) used: Derived from omparison with B
magnitudes of the Tyho atalog
(ESA, 1997)
Availability of the data:
Upon request
Type of variability: DCEP
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Remarks:
The variability of the star No. 1083 in the open luster NGC 7093 = M 39, later
inluded in the atalog of suspeted variables as NSV 25616, was supposed by
Platais (1988) who had onsidered it a possible Cepheid, presumably on the grounds
of its spetral type (G2). We estimated by eye the brightness of the variable on 188
plates from Mosow arhive, JD 2433483{49634. The star is a lassial Cepheid
with the following light elements:
JD
max
= 2441958:37 + 7:
d
9666 E:
The variability range from our estimates is 11:
m
8{12:
m
3; this range seems somewhat
too small, maybe indiating that the magnitudes of the omparison stars need
improvement. The hump on the desending branh is harateristi of lassial
Cepheids with similar period values. Max min = 0:
p
35. The phased light urve is
given in Fig. 1.
Aknowledgements:
Thanks are due to S.V. Antipin and N.N. Samus for their attention and assistane.
Figure 1. The phased light urve (a) and the mean phased light urve (b). Unertain estimates are
shown as open irles
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V630 Cyg was disovered and designated as S 4556 by Homeister (1949). Romano
(1966) observed this star and found that V630 Cyg shows frequent short and long out-
bursts, whih is very suggestive of an SU UMa-type dwarf nova. Then, the star has been
regularly monitored as a andidate SU UMa-type dwarf nova by a number of amateur ob-
servers. Wenzel (1989) also deteted apparent superoutbursts. Bruh & Shimpke (1992)
obtained an optial spetrum with the weak Balmer emission lines whih does not well
agree with the normal behavior of SU UMa stars. Cordova et al. (1981) reported that
V630 Cyg was not deteted during a survey with HEAO-1 in soft X-rays. Nogami et al.
(1997) measured that the reurrene yle of long outburst is 290 d and that of short
outburst is 30{50 d.
Table 1: The observation summary
Date
HJD HJD Exposure
Error
2
Mean
N
4
start
1
end
1
time (s) V mag
3
17 August, 1996 50313.054 50313.060 90 0.01 2.419 5
18 50313.958 50314.086 90 0.02 2.531 112
19 50315.187 50315.293 90 0.02 2.719 93
20 50316.209 50316.297 90 0.04 2.911 72
21 50317.217 50317.222 60 0.03 4.035 5
5 September, 1996 50332.097 50332.103 90 0.25 5.949 5
10 July, 1999 51370.497 51370.579 30 0.05 2.559 200
11 51371.466 51371.549 30 0.05 2.647 200
12 51372.470 51372.552 30 0.07 2.739 199
1
HJD  2400000
2
Nominal error for eah point
3
Magnitude relative to the loal standard star GSC 0318701786 (GSC mag = 12.18)
4
Number of frames
To investigate the nature of V630 Cyg, we arried out time-resolved photometry during
outbursts aught by P. Skalak (Vanmunster 1996) in 1996 and by Poyner (1999) in 1999.
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In 1996, we performed the observations at Ouda Station, Kyoto University. A 60-m
reetor (foal length = 4:8 m) and a Thomson TH 7882 CCD amera with a Johnson-V
lter attahed to the Cassegrain fous were used (for more information of the instruments,
see Ohtani et al. 1992). In 1999, the observations were arried out at the Conder Brow
Observatory using an unltered CCD amera (SXL8) and a 33-m Newtonian telesope.
Table 1 gives the journal of the observations.
After standard de-biasing and at elding, the Ouda frames were proessed by a
miroomputer-based aperture photometry pakage developed by one of the authors (TK).
The software used to redue the raw Conder Brow data was developed by Nik James in
England and performed standard de-biasing and at elding prior to proessing using an
aperture-based photometry programme. Magnitudes of V630 Cyg were measured relative
to the loal omparison star GSC 0318701786 (GSC mag = 12.18). The loal hek star
GSC 0318700683 was used to onrm the onstany of the omparison within 0:
m
02 during
our observations and measure the nominal error for eah data point.
Figure 1 shows the light urve of the 1996 August outburst. Sine Skalak notied this
outburst on August 10 (HJD 2450306), the outburst lasted at least 11 days. Periodi
modulations were learly superposed on the slow deline trend (0.17 mag d
 1
) between
August 18 and 20. After removing the deline trend, we performed a period analysis by the
phase dispersion minimization (PDM) method (Stellingwerf 1987). The best estimated
period is 0:0789 ( 0:0004) d (Figure 2a), and denite superhumps of this period is seen
in Figure 2b, onrming the SU UMa nature of V630 Cyg.
Figure 1. Light urve of the 1996 August outburst
V630 Cyg entered the rapid deline phase of the superoutburst and beame fainter by
1:
m
1 between our observations on August 20 and 21. Two weeks after, on September 5,
the relative magnitude of V630 Cyg was 5:950:05 mag, indiating that the amplitude of
the superoutburst is larger than 3:
m
53. This is a normal value of an SU UMa-type dwarf
nova (see e.g. Nogami et al. 1997).
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Figure 2. (upper panel, a) Theta diagram of the PDM analysis for the data between 1996 August 18
and 20, learly indiating f = 12:67 0:07 d
 1
(P = 0:0789 0:0004 d) as the best estimated
superhump period. (lower panel, b) Superhump light urve folded by the superhump period
Figure 3. (upper panel, a) Theta diagram of the PDM analysis for the data obtained during the 1999
outburst. The best estimated period is P = 0:0783 0:0008 d (f = 12:77 0:13 d
 1
), whih is in
aordane with the superhump period obtained in the 1996 outburst within the error. The other
periods pointed by peaks with higher signiane are rejeted by manual period analysis.
(lower panel, b) Superhump light urve folded by P = 0:
d
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Table 2: Outbursts of V630 Cyg
JD start
peak
duration (d) type JD start
peak
duration (d) type
mag mag
2449888 14.5 3 normal 2450725 15.1 2 normal
2449935 15.1 1 normal 2450755 13.9 10 super
2449980 14.2 2 normal 2450896 14.6 2 normal
2449987 14.5 2 normal 2451069 14.2 13 super
2450012 14.1 1 normal 2451367 13.8 7 super
2450016 14.0 5 normal 2451464 14.8 2 normal
2450226 15.5 1
a
normal 2451688 14.5 1
a
normal
2450274 14.2 4 normal 2451823 14.5 2 normal
2450306 14.0 12 super 2451834 14.9 3 normal
2450610 14.3 8 super 2451875 14.8 1
a
normal
2450680 15.5 2 normal 2451878 15.3 1
a
normal
a
single observation
We again performed time-resolved photometry during a long outburst deteted by
Poyner (1999) on 1999 July 8. The theta diagram for the de-trended data obtained
between July 10 and 12 is exhibited in Figure 3a, suggesting the period P = 0:07830:0008
d aordant with the superhump period measured above. Figure 3b shows the superhumps
in this superoutburst.
All outbursts reported to VSNET (http://www.kusastro.kyoto-u.a.jp/vsnet/) sine
1995 are summarized in Table 2. Sine V630 Cyg has been very losely monitored by
many amateur observers, it is a rare ase that a superoutburst is missed. The shortest
reurrene yle of superoutburst is 145 d, but seems to vary to exeed several hundred
days in these several years. The reurrene yle of normal outburst is also unstable. V630
Cyg may beome a key objet for study of variation of mass transfer rate and solar-type
yle in the seondary star.
The authors are very thankful to vigorous amateur observers for reporting their useful
observations to VSNET.
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UV Gem is a dwarf nova whih is given a UGSS subtype (SS Cyg-type) in the 4th
Edition of General Catalogue of Variable Stars (GCVS). The GCVS lists its range of vari-
ability of 14.7{18.5 p and a mean yle length of outbursts of 54 d. Very little information
is found in the literature. Zwitter and Munari (1994) obtained a spetrum and onrmed
the presene of a weak H emission line, suggesting that the mass-transfer rate is rather
high. We observed this star in order to larify its outburst pattern.
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Figure 1. Overall light urve of UV Gem
The CCD observations were done using an unltered ST-7 amera attahed to the
Meade 25-m Shmidt{Cassegrain telesope. The exposure time was 30 s. The images
were dark-subtrated, at-elded, and analyzed using the Java
TM
-based PSF photometry
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Table 1: Outbursts of FS And
JD at max peak mag d
a
(d) JD at max peak mag d
a
(d)
2449659 17.0 -
b
2450040 15.8 < 3
2449681 16.7 - 2450333 15.4 -
2449694 16.5 - 2450345 15.7 -
2449997 16.6 - 2450361 15.0 -
2450005 15.5 3 2450711 15.5 -
2450016 15.6 2 2450744 15.7 -
2450026 15.8 < 6
a
Outburst duration.
b
Not determined (too few data).
pakage developed by one of the authors (TK). The magnitudes were determined relative
to GSC 1333.247, whose Tyho-2 magnitude is V = 10:780:10 and B V = +0:570:14.
The onstany of omparison star during the run was onrmed by omparison with GSC
1333.543 and GSC 1333.680. The light urve drawn from these observations is presented
in Figure 1.
Three distint outbursts were observed during this period: short outbursts on JD
2451481 and 2451493, and a long outburst starting on JD 2451522. The interval of the
rst two outbursts is only 12 d. The interval between the seond and third being 29 d,
it is likely one outburst was missed between the seond and third outbursts. The true
yle length is thus likely 1/4 of the GCVS period. The rst and seond outburst deayed
very quikly, with a rate of deline exeeding 1 mag d
 1
, whih is harateristi of normal
outbursts of SU UMa-type dwarf novae. The third outburst lasted more than 11 d, whih
is very harateristi of a superoutburst. The observed outburst pattern suggests that
UV Gem is an SU UMa-type dwarf nova with a short yle length. This seems to be
onsistent with the high mass-transfer rate inferred from spetrosopy.
FS And is a dwarf nova disovered by Homeister (1967). He reported relatively fre-
quent detetions of outbursts. The objet was studied by Meinunger (1986), who reported
an approximate outburst yle length of  10 d, and the presene of a possible stand-
still. The objet has been lassied as a possible Z Cam star based on this observation.
However, the lak of detailed published photometry has made the detailed lassiation
slightly ambiguous. Bruh (1989) obtained spetrosopy and onrmed the dwarf nova
lassiation.
We observed FS And in order to study its outburst behavior. We took three V -band
data at Ouda Station, Kyoto University (Ohtani et al. 1992), between 1996 Septem-
ber 10 and 17. We further studied unltered CCD observations reported to the pub-
li database of the VSOLJ (Variable Star Observers League in Japan), and VSNET
(http://www.kusastro.kyoto-u.a.jp/vsnet/). The former ontains observations by M.
Iida, and the latter those by L. T. Jensen. Although zero-point alibrations were rather
unertain for unltered CCD observations, the zero-point error seems to be smaller than
 0:
m
3 by omparison with the Ouda data. This degree of unertainty will not aet the
analysis of the overall outburst behavior. Table 1 lists the observed maxima of outbursts.
The shortest observed interval between suessive outbursts was 8 d, whih generally
onrmed the yle length reported by Meinunger (1986). All observed outbursts faded
quikly. Figure 2 represents the best observed portion of the light urve. Frequent short
outbursts are learly seen on Figure 2. The mean interval between these outbursts was
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10 d. The quik fade from the outburst maxima is not harateristi of a Z Cam star (or a
short period SS Cyg star) having this yle length. The harateristis of outbursts more
resemble those of a frequently outbursting SU UMa-type dwarf nova, best exemplied by
HS Vir (Kato 1995; Kato et al. 1998), whih showed similar frequent, short outbursts
reurring with a period of 8 d. From these similarities, we propose that FS And is a
good andidate for an SU UMa-type dwarf nova. The possible \standstill" reported by
Meinunger (1986) may have been a superoutburst. Further monitoring for outbursts is
strongly reommended.
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Figure 2. Light urve of FS And. Frequent, short outbursts with a reurrene time of  10 d are seen
AS Ps (= S 10828) was originally disovered as an eruptive variable reahing B = 16:5
in 1963 in the viinity of the galaxy M33 (Rihter 1979). Sine no other outbursts were
deteted between 1963 and 1980 (Rihter 1979), the star was suspeted to be a nova in
M33. The seond outburst was deteted in 1980 (Sharov 1982), whih made a long-period
dwarf nova more likely. However, the possibility of a reurrent nova in M33 remained
(Rihter 1983). Sine then, three more outbursts were deteted, at least one of whih
faded very quikly (Sharov 1988). Together with the shortest interval of 293 d between
outbursts, the objet is now onsidered to be a dwarf nova with rather infrequent outbursts
(Rihter 1989). Rihter (1989) listed all the observations of ve known outbursts. From
the lak of the visible ounterpart on POSS and other deep exposures, the quiesent
magnitude is onsidered to be fainter than B = 21:7. Combined with the brightest
observed maximum, reahing B = 15:3, the total amplitude of outburst is larger than 6.4,
whih makes AS Ps a good andidate of an SU UMa-type dwarf nova.
Further evidene for an SU UMa-type dwarf nova an be found in the extremely rapid
deline (1.6 mag d
 1
), observed on the oasion of the 1984 outburst. This rate of deline
orresponds to that of a normal outburst of an SU UMa-type dwarf nova with a short
orbital period. If AS Ps is indeed an SU UMa-type dwarf nova, the bimodal distribution
of outbursts (normal outbursts and superoutbursts) would make the simple statistial
analysis of outbursts by Rihter (1989) misleading. No further outburst has been reported
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both in the literature and to VSNET.
While surveying exposures taken by the members of Kyoto University Astronomy
Lovers' Assoiation, the authors found a new outburst of AS Ps ourring in 1989 Oto-
ber. The exposure was taken by Mr. Nishida with a hypersensitized TP 2415 lm and a
13-m reetor on JD 2447801.231. The exposure learly showed AS Ps in outburst. Us-
ing V -magnitude omparison stars for TX Tri, we estimated the magnitude of the variable
as 16.3. The outburst ourred 1028 d after the last known outburst in 1986.
Looking at available materials (summarized in Rihter 1989), the existene of two
types outbursts is evident: short or faint outbursts, as in JD 2444461 and 2445964, and
long or bright outbursts. Suh a bimodal distribution is onsistent with the supposed
lassiation of an SU UMa-type dwarf nova. By assuming that outbursts reahing 16:
m
5
are long, bright outbursts (likely superoutbursts), there is a lear indiation of regular
intervals between them. The interval between the 1983 and 1986 outbursts is 1102 d,
whih is lose to interval of 1028 d between the 1986 and 1989 outbursts. The interval of
7384 d between the 1963 and 1983 outbursts may be 7 times of this fundamental period.
The available material thus suggests that the superyle of AS Ps is 1000{1100 d, whih
is an intermediate value between WZ Sge-type dwarf novae and usual SU UMa-type dwarf
novae (.f. Nogami et al. 1997). Although there still remains a possibility that the true
superyle ould be N -th of this value, the large outburst amplitude seems to be onsistent
with a long superyle. Further observations to searh for outbursts, and time-resolved
photometry to searh for superhumps are strongly enouraged.
We are grateful to M. Iida for providing observations, and the manager of the VSOLJ
for making them publily available. We are also grateful to L. T. Jensen for providing
observations of FS And. The author is grateful for Kyoto University Astronomy Lovers'
Assoiation and Mr. Nishida for providing photographs for the author's examination.
Part of this work is supported by a Researh Fellowship of the Japan Soiety for the
Promotion of Siene for Young Sientists (MU).
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V2051 Oph is a short-period elipsing atalysmi variable whose exat nature was a
matter of ontroversy for a long time. Some authors suspeted it to be a dwarf nova,
while extensive studies by Warner and O'Donoghue (1987) proposed a low-eld polar
(synhronously rotating magneti atalysmi variable). It was only reently that regular
detetions of outbursts by amateur astronomers onrmed the dwarf nova nature, and
nally Kiyota and Kato (1998) disovered superhumps, whih led to a onlusion to the
long-lasting ontroversy. The star is now reognized as a member of rare lass of SU
UMa-type dwarf novae, whih show deep elipses even during outbursts. Only a handful
of suh objets are known: Z Cha, OY Car, HT Cas, DV UMa and IY UMa, the last
one of whih will be disussed later in this paper. All of them have provided a wealth
information about the struture of aretion disks.
Sine past observation of V2051 Oph suggested relatively unusual spetrosopi and
photometri features (Warner and O'Donoghue 1987), the next question is whether V2051
Oph shows typial outburst behavior as seen in other SU UMa-type dwarf novae. Thanks
to the reent intensive visual monitoring, as a part of VSNET Collaboration
(http://www.kusastro.kyoto-u.a.jp/vsnet/), many outbursts have been deteted. How-
ever, sine V2051 Oph lies lose to the elipti, some outbursts are inevitably missed
beause of solar onjuntions and the interferene by the Moon. Table 1 lists the deteted
outbursts sine 1997 August. V2051 Oph was sometimes more frequently deteted around
14.5 mag, than in other observing seasons. It is not lear whether these detetions were
short normal outbursts, or enhaned ativity in quiesene, as is sometimes observed in
high-inlination systems (f. Rihter and Greiner (1995) for alternations between high/low
states in a high-inlination dwarf nova, IR Com; see also
http://www.kusastro.kyoto-u.a.jp/vsnet/LClast/index/PEGIP.html for a reent exam-
ple of IP Peg). Figure 1 shows the light urve drawn from these data. CCD observations
(G.G. and S.K.) are also plotted. Large dispersions of magnitudes in most part reet
orbital variations aused by elipses.
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Figure 1. Overall light urve of V2051 Oph. Filled and open symbols represent CCD and visual
observations, respetively. The superoutbursts are marked with tiks. Upper limit observations are not
plotted for simpliity
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Figure 2. Overall light urve of IY UMa. Filled and open symbols represent CCD and visual
observations, respetively. The rst two open triangles are photographi disovery observations by
Takamizawa. The superoutbursts are marked with tiks. Upper limit observations are not plotted for
simpliity
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Table 1: Outbursts of V2051 Oph
JD start peak mag d
a
(d) type JD start peak mag d
a
(d) type
2450626 13.8 3 normal 2451313 13.2 2 normal
2450668 13.6 3 normal 2451340 14.6 1 normal

2450715 14.1 2 normal 2451385 12.9 8 super
2450900 13.6 1 normal 2451649 11.6 11 super
2450950 11.7 13 super 2451674 13.9 1 normal
2450996 13.2 3 normal 2451697 14.3 1 normal

2451030 13.4 3 normal 2451747 14.3 2 normal
2451071 12.8 2 normal 2451756 13.8 3 normal
2451110 14.0 1
b
normal 2451777 14.5 2 normal

2451227 14.7 3 normal

2451850 11.9 > 3 super
2451254 13.7 > 1 normal 2452024 14.0 1 normal
2451280 14.8 2 normal

a
Duration of outburst (brighter than mag 15).
b
Single estimate.

Enhaned ativity in quiesene?
As is evident from Table 1 and Figure 1, four denite superoutbursts were observed.
The shortest interval between them was 201 d. The interval between the rst and seond
being lose to the double this period, there should have been a missed superoutburst
during the onjuntion period. The average superyle, by assuming this presumably
missed superoutburst, is 227 d. This is a quite typial superyle for a relatively ative
SU UMa type dwarf nova (f. Nogami et al. 1997). The yle length of normal outbursts
is more diÆult to determine, but sine the epohs of the rst seven outbursts are well
represented by a period of 45 d, this period may be a good andidate for the yle length.
However, if fainter brightenings to  14:
m
5, observed between JD 2451110 and 2451777,
are indeed normal outbursts, the yle length of normal outbursts may need to be halved.
In either ases, both the superyle length and the yle length of normal outbursts fall
within a region oupied by usual SU UMa-type dwarf novae (f. Nogami et al. 1997).
This suggests that V2051 Oph is a fairly normal SU UMa-type dwarf nova, in terms of its
outburst ativity. This existene of a bright deeply elipsing, fairly normal SU UMa-type
dwarf nova would provide a promising tool for future detailed observations of aretion
proess in atalysmi variables.
IY UMa (= TmzV85) was disovered by Takamizawa as a dwarf nova. Subsequent
observations during the 2000 January outburst revealed that the objet is a rare, deeply
elipsing SU UMa-type dwarf nova (Uemura et al. 2000a,b). Based on the observations of
this superoutburst and other information, a number of authors suggested that IY UMa has
a superyle length omparable to southern elipsing SU UMa-type dwarf novae (Uemura
et al. 2000b; Patterson et al. 2000). However, the reliable determination of the superyle
length should require further detetions of superoutbursts.
Based on the observations reported to the VSNET Collaboration, we have been able
to identify seven outbursts (Table 2 and Figure 2), three of whih (even disregarding
the initial detetion by Takamizawa) are superoutbursts. The last three superoutbursts
ourred with a rigorous reurrent period of 285.5 d. Takamizawa's initial detetion ould
be a superoutburst three yles before the JD 2451557 outburst, but this is not onlusive
beause of a rather large O C of 61 d against the reent ephemeris. Whether this ould
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Table 2: Outbursts of IY UMa
JD start peak mag d
a
(d) type JD start peak mag d
a
(d) type
2450762 13.0 - super? 2451885 14.6
b
- normal
2451557 14.0 14 super 2451973 14.3 2 normal
2451654 13.4 3 normal 2452074 13.5 > 10 super
2451816 13.0 > 11 super
a
Duration of outburst.
b
Single observation.
represent a hange in the superyle length needs to be tested by future observations.
The shortest interval between suessive outbursts, inluding normal outbursts, was
69 d. This yle length of normal outbursts is typial for an SU UMa-type dwarf nova
with a superyle length of 285.5 d.
In onlusion, IY UMa is onrmed to be the rst, long-wanted, deeply elipsing bright
SU UMa-type dwarf nova in the northern hemisphere, whih has typial outburst hara-
teristis of a normal SU UMa-type dwarf nova.
The authors are grateful to VSNET members (P. F. Williams, D. Overbeek, S. Taka-
hashi, M. Watanabe and T. Watanabe) for providing additional data on V2051 Oph and
to T. Kinnunen, P. Shmeer, M. Reszelski, P. A. Dubovsky, R. J. Modi, M. Simonsen
and a number of other observers for providing ruial observations of IY UMa.
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BVR PHOTOMETRY OF THE SHORT-PERIOD
ALGOL SYSTEM VV UMa
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We present new B, V , R light urves solutions of VV UMa. This Algol short-period
binary was our main target in a number of dierent observing runs performed between
January 1997 to Marh 2000. The observations were arried out with the 80-m telesope
at the Observatorio del Teide (Canary Islands, Spain). The telesope is equipped with a
Thomson 10241024 CCD and broad band B, V and R Johnson lters (see Table 1). The
CCD eld is 7
0
 7
0
. For omparison the brightest star in lose proximity to VV UMa was
used. The star is not atalogued and it is loated about 1:
0
5 south and 2
0
east of VV UMa
(Figure 1). The data redution was performed using the IRAF
1
photometry pakage. The
estimated errors of the photometry are less than 0:
m
01. The orbital phases were alulated
using the ephemeris given by

Simon (1996), namely, HJD = 2445006:2873+0:
d
68735545
E.
Table 1: Observing run
Observation date Observed lters
25{26 Marh 1997 B, V , R
28{29 January 1999 B, V , R
29{30 January 1999 B, V , R
1{2 February 1999 B, V , R
5{6 Marh 1999 B, V
6{7 Marh 1999 B, V
19{20 Deember 1999 B, V , R
20{21 Deember 1999 B, V , R
21{22 Deember 1999 V , R
28{29 February 2000 V
29 February{1 Marh 2000 V
16{17 Marh 2000 V
1
IRAF is distributed by the National Optial Astronomy Observatories
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Figure 1. Identiation hart (
0
7 7
0
) of VV UMa, in the enter, with North up and East to the left.
The omparison star is the brightest in the lower left quarter of the eld
As far as we know only two sets of photometri broad band U , B and V light urves have
been published by Wilson (1965) and Broglia & Cononi (1977). They give light urves
solutions using dierent odes. Later these light urves were also analysed by Pustylnik
(1969), Horak (1966) and Rafert (1990). We have analyzed our new light urves using the
ode ILOT based on the Limit Optimization Tehnique (Budding & Zeilik 1987). The
V light urves observed in the years 1997+1999 and 2000 were analyzed individually in
order to avoid the intrinsi variability. Dierent sets of initial values, taken from previously
published determinations, were used in dierent ts for eah individual light urve. The
temperatures were always xed parameters adopting T
1
= 9200 K and T
2
= 5500 K. The
limb-darkening oeÆients were taken from the Claret et al. (1995) and Daz-Cordoves et
al. (1995) determinations.
As Figure 2 shows the models together with the observations and Table 2 lists the
physial parameters yielded by the best ts. The analysis of uvby Stromgren light urves
with ILOT suggested two possible solutions: k = r
2
=r
1
 0:70 and i  84
Æ
or k =
r
2
=r
1
 0:82 and i  80
Æ
, while the ts with a new ode, BINAROCHE, yielded i  80
Æ
{
81
Æ
(Lazaro et al. 2001). From our B, V and R light urves analysis with ILOT it
seems that both solutions are possible, but the results of the Stromgren light urves with
BINAROCHE suggest that the lower value of inlination angle is preferred.
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Table 2: ILOT light urve solutions
1997+1999 B lter 1997+1999 V lter 1997+1999 R lter 2000 V lter
L
1
0:962 0:002 0:958 0:002 0:909 0:002 0:936 0:002
L
2
0:037 0:002 0:041 0:002 0:091 0:002 0:063 0:002
r
1
0:346 0:001 0:355 0:001 0:355 0:001 0:352 0:001
r
2
0:269 0:001 0:277 0:001 0:284 0:001 0:279 0:001
k 0.78 0.78 0.80 0.80
i 81
Æ
 0:
Æ
1 80
Æ
 0:
Æ
1 79
Æ
 0:
Æ
1 80
Æ
 0:
Æ
1

2
370 110 150 400
" 0.01 0.01 0.01 0.01
N. points 320 400 340 701
Figure 2. Observed light urves and the ts obtained with ILOT
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V1542 Aql IS AN ECLIPSING BINARY OF W UMa TYPE
(BAV MITTEILUNGEN NO. 138)
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Name of the objet:
V1542 Aql = GSC 1057.01309 = Brh V8
Equatorial oordinates: Equinox:
R.A.= 19
h
46
m
25:
s
1 DEC.= +08
Æ
45
0
12
00
2000
Observatory and telesope:
W. Quester: Private observatory, 20-m Cassegrain telesope f=6:4;
K. Bernhard: Private observatory, 20-m Shmidt{Cassegrain telesope
Figure 1. Dierential V light urve of V1542 Aql measured in July 2001
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Detetor: W. Quester: ST-7E amera;
K. Bernhard: Starlight Xpress SX amera
Filter(s): W. Quester: Bessel V ;
K. Bernhard: None
Comparison star(s): GSC 1057.01223, V  10:
m
4
Chek star(s): GSC 1057.01437, GSC 1057.01527
Transformed to a standard system: No
Availability of the data:
Upon request
Type of variability: W UMa
Remarks:
V1542 Aql was disovered by Bernhard (1999) as a variable star. Bernhard and
Lloyd (1999) published possible light urves and results of a period searh. They
onluded that the star either is a  Cep-, Æ St- or a W UMa-type variable with
four possible periods in the range from 0.172675 to 0.417570 days.
W. Quester observed V1542 Aql during 4 nights in July 2001. The rms error of
single observations is 0:
m
02. The light urve, folded with the period given below,
shows variations of a W UMa-type elipsing variable (Figure 1).
The following times of minima were observed (HJD 2400000+):
minimum time type observer minimum time type observer
51065.388 s Bernhard 52113.3933(07) p Quester
51080.405 p Bernhard 52113.6000(15) s Quester
51103.378 p Bernhard 52115.4825(07) p Quester
51111.3146(10) p Bernhard 52116.5270(05) s Quester
52112.5593(10) p Quester
Figures in brakets denote rms errors in units of the last deimal, p and s denote
primary and seondary minima. The unertainty of Bernhard's rst three minima
may be around 0:01 day; these minimum times are based on only a few obser-
vations during eah night. They were given lower weight in the alulation of the
period. Resulting elements of the light variations are:
Min p = HJD 2452112:1411 + 0:
d
4175361 E:
16 13
(1)
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GSC 8527-373: A MULTIMODE DELTA SCUTI STAR
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The variability of GSC 8527-373, an approx. 12.5-mag star was disovered by Rea
(2001) while monitoring the near-by CV star TW Pitoris. On the basis of the period
(0:
d
080) and amplitude (0:
m
2) of the star's light variation the objet was lassied as a
probable Æ Suti star. Sine the variable has been thoroughly observed, it prompted us
to redisuss the observations and to look for further frequenies.
The original observations were made with an 0.35-m Shmidt{Cassegrain telesope and
a CCD detetor without using any lter, thus no olour information was obtained and
no utilizable information was available from other soures either for this objet. On the
other hand the lak of lters may result in severe zero point shifts from night to night
beause of the olour dependene of atmospheri transpareny. The observations have
been obtained on 14 nights during two months: Deember 6, 7, 9, 12, 13, 21, 26, 2000,
January 3, 13, 17, 26, 29, 31 and February 1, 2001.
Before the analysis helioentri orretions were applied to the \raw" data and then, in
order to derease the satter, the observations were binned in groups of three. Multifre-
queny analysis was performed with the MUFRAN (MUltiFRequeny ANalysis) program
pakage (Kollath, 1990). MUFRAN is a olletion of methods for period determination,
sine tting for observational data and graphis routines for visualization of the results.
The rst, rather superial frequeny analysis learly showed a high peak at f
1
=
12:5521 /d, the main frequeny of the star. After prewhitening with the frequenies f
1
,
f
2
= 2f
1
and f
3
= 3f
1
the residual spetrum seemed to be very noisy. Our suspiion
was that it might be the result of the defetiveness of the data. Therefore the data sets
of dierent nights were arefully srutinized and it turned out that the satter of the
observations were exessively large on the nights 12, 13 Deember, 2000 and 29 January,
2001. These observations were left out of onsideration in the nal analysis. (If we took
into aount the less noisy data of these nights our nal results did not hange.)
Fig. 1 shows the spetral window and Fig. 2 presents the Fourier amplitude spetrum
of the data of 11 nights. The frequeny 12.5521 /d and its multiples are present, and
after prewhitening with them (Fig. 3), a further frequeny f
4
= 18:87660 an be dedued.
The results of the least-squares solution with these frequenies are given in Table 1. The
residual is 0:
m
013 whih seems to be slightly high sine the error of the binned observations
is around 0:
m
005.
After removing the frequenies f
1
, f
2
= 2f
1
, f
3
= 3f
1
and f
4
, the remaining spetrum is
shown in Fig. 4. The high peaks at the short frequeny end refer to serious zero point shifts
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from night to night. Although real frequenies may exist on the short frequeny (f  1
/d) domain (see e.g. Paparo et al. 1996), in the present ase the previous explanation
seems to be valid. Probably other frequenies (f
5
= 10:3658 /d, a
5
= 0:
m
003; f
6
= 18:6727
/d, a
6
= 0:
m
003) are also present, but the available observational material does not allow
further disussion and onlusion.
The asymmetri light-urve (f
2
= 2f
1
and f
3
= 3f
1
are also present) and the low
amplitude ratio a
4
=a
1
= 0:072 make the objet a very interesting Æ Suti star. The high
amplitude osillation (with the frequeny f
1
) may be identied as the fundamental radial
mode, and the frequeny f
4
(and possible other frequenies) as non-radial mode(s).
Aording to its behaviour the star resembles the unique high-amplitude Æ Suti star
AN Lynis (Rodrguez et al. 1997) in many respets (e.g. the amplitude ratio of the
non-radial and radial osillation or the frequeny distribution).
The star is ertainly a good target for further investigation.
Table 1: Least-squares solution
frequeny (d
 1
) amplitude (mag) phase (rad)
f
1
12.55213 0.069 0.56
f
2
= 2f
1
25.10426 0.010 2.71
f
3
= 3f
1
37.65639 0.002 0.76
f
4
18.87660 0.005 5.63
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Figure 1. Spetral window
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Figure 2. Amplitude spetrum of the binned observations of 11 nights
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Figure 3. Amplitude spetrum of the binned observations of 11 nights after removing the frequenies
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Figure 4. Amplitude spetrum after removing the frequenies f
1
, f
2
= 2f
1
, f
3
= 3f
1
and f
4
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AUTOCORRELATION ANALYSIS OF TWO PULSATING RED GIANTS
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About 10 per ent of the naked-eye stars are pulsating red giants (PRGs), with am-
plitudes ranging from 0.01 to 10 magnitudes. The rst PRG | Mira | was disovered
over 400 years ago. Small-amplitude PRGs (SAPRGs), with amplitudes of 0.1 to 1 mag-
nitude, and with early M spetral type, were surveyed by Stebbins & Huer (1930). In
past studies (e.g. Pery et al. 1996, Pery et al. 2001a,b), we found that autoorrelation
analysis was a useful adjunt to light urves and Fourier analysis for determining the
periods of these omplex stars. It determines harateristi time sales by examining
the yle-to-yle behaviour of the star, averaged over the dataset. The version of the
autoorrelation method that we use (written by Matt Szzesny and Adrien Desjardins,
and desribed by Pery & Sen 1991) is very simple: for eah pair of measurements, the
dierene in magnitude is plotted against the dierene in time, divided into appropriate
\bins"; this \autoorrelation diagram" shows minima at integral multiples of the hara-
teristi time sale. Eah of the minima an be used to estimate the harateristi time
sale. The height of the maxima is related to the amplitude of the variations; the height
of the minima, above the zero point, is related to the average error of the measurements,
and to the degree of irregularity of the variations; if the variability is irregular, then the
minima do not persist with inreasing t. Distortions or unequal depths of the minima
may indiate the presene of multiple periods. Our algorithm is similar to the elegant
\variogram" tehnique desribed by Eyer & Genton (1999).
Another form of autoorrelation analysis was published by Burki et al. (1978): the
data in the light urve are moved sideways in time, and the satter is assessed; when the
shift is equal to the harateristi time sale (or an integral multiple thereof), then the t
is best. The purpose of this paper is to demonstrate the use of this seond algorithm on
two PRGs | one poorly-studied, and the other newly-disovered. Their light urves are
shown in Figures 1 and 3. Figures 2 and 4 illustrate this algorithm; the horizontal axis
is the sideways shift, in days; the vertial axis is a measure of the goodness of t (lower
 indiates a better t).
SX UMi (HD 126409, HIP 70245, SpT M) was initially observed by hane by two of
us (JMGF & EGM) as part of another program, using a Starlight Xpress CCD amera
with a Sony ICX027B hip and a Johnson V lter on two 6-m refrating nder tele-
sopes at Mollet and Esteve Duran Observatories. The Esteve Duran data were adjusted
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Figure 1. Dierential V light urve of SX UMi, relative to HD 126048 (V = 8:21)
Figure 2. Autoorrelation diagram for the data in Figure 1
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Figure 3. Dierential V light urve of HD 190152, relative to HD 190323 (V = 6:83)
to math the Mollet data. In subsequent seasons, data were obtained with an 8-m refra-
tor at Mollet Observatory; no adjustment was neessary for these data. The omparison
star was HD 126048 (HIP 70059, SpT K2) for whih Perryman et al. (1997) give V = 8:21.
The hek star was HD 125917 (HIP 70006, SpT A3). Although HD 126048 is NSV 06640,
Perryman et al. (1997) do not report any variability; the standard deviation is 0.013 (on-
sistent with non-variability in a star of this magnitude); the maxima and minima are 8.35
and 8.39, respetively. Furthermore, our 335 measurements of HD 126048 relative to HD
125917 between JD 2450507 and 2451312 give a mean of +0.013 with a standard devia-
tion of 0.0097, whih is onsistent with the observational error. We onlude that NSV
06640 was non-variable during the times that we and Hipparos observed it. Syntheti
aperture dierential photometry was arried out. No orretion for dierential extintion
was neessary, sine the omparison stars were within 36
0
of the variable.
HD 190152 (BD+15
Æ
4029, GSC 01617-02068, PPM 137505, SAO 105602, not in the
Hipparos atalogue, SpT M) is a previously-unknown variable whih was also observed
by hane by two of us (JMGF & EGM) as part of another program, using an 8-m
refrator at Mollet Observatory, and the same CCD amera and redution tehniques.
The omparison star was HD 190323 (HIP 98788, SpT F8), for whih Perryman et al.
(1997) give V = 6:83, and the hek star was HD 190067 (HIP 98677, SpT G5).
Figure 1 shows the dierential V light urve of SX UMi, relative to HD 126048 (V =
8:21). The mean V is about 8.1. Semi-regular variations, with a yle-ount period
of about 35 days and a total range of 0.27 magnitude, are apparent, as are long-term
variations in amplitude and mean magnitude. Figure 2 shows the autoorrelation diagram
of the data, using the Burki et al. (1978) algorithm. On the horizontal axis,  is the
sideways shift in time; on the vertial axis,  is the goodness of t (lower  indiates
better t). The rst two minima give a period of about 38 days, but the shallowness and
the distorted appearane of the rst and third minima suggest that a seond period may
also be present. Using all undistorted minima gives a period of 37  1 days. The same
data were used as a test of wavelet analysis of SAPRGs (Pery & Kastruko 2001), and
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Figure 4. Autoorrelation diagram for the data in Figure 3
gave a mean period of 38 days.
Figure 3 shows the dierential V light urve of HD 190152, relative to HD 190323
(V = 6:83). The mean V is about 8.3. Semi-regular variations, with a yle-ount
period of 34 days and a total range of 0.2 magnitude, are apparent. Figure 4 shows the
autoorrelation diagram of the data in Figure 3, using the Burki et al. (1978) algorithm.
The four distint minima give a period of 321 days for this previously-unknown variable.
We onlude that the Burki et al. (1978) algorithm an be useful for autoorrelation
analysis of small-amplitude pulsating red giants. We report period determinations, using
this algorithm, for SX UMi and HD 190152 | a newly disovered variable.
Aknowledgements. JRP and AH thank the Ontario Work-Study Program at the
University of Toronto for support.
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USNO-A2.0 0825-15411768: A NEW MIRA IN AQUILA
BEDIENT, J. R.
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om
The University of Illinois at Urbana-Champaigne's Stardial instrument is an autonom-
ous drift-san CCD amera mounted on the roof of that institution's Astronomy building
(MCullough and Thakkar 1997). Consisting of a Kodak KAF400 CCD with a Nikon
f=1:4 50-mm foal length 35-mm format amera lens stopped to f=2:0, the instrument
reords nightly 8  5 degree images of a band of sky entered on  4 degrees delina-
tion. A broadband red-infrared lter (RG-1, passband 600 nm and longer) is employed
between the lens and the CCD. A polynomial t to the bakground light of eah image
is subtrated, and the images are immediately made available on the Stardial WWW site
(http://www.astro.uiu.edu/stardial/) in both FITS and JPEG format.
While blinking Stardial images of an area in Aquila, a star near R.A. 19
h
20
m
35
s
, De.
 03
Æ
57
0
50
00
(J2000) was observed to vary in brightness. A hek of the GCVS (Kholopov
et al. 1998) revealed no known variable star at or near that position, however the TASS
tenxat (Rihmond et al. 2000) ontained a series of Johnson V -band observations asso-
iated with the star GSC 5138-0446 (USNO magnitudes m
B
= 13:1, m
R
= 11:6, position
R.A. 19
h
20
m
36:
s
51, Del.  03
Æ
58
0
18:
00
9, J2000 from GSC-ACT via Visier) that showed vari-
ability between magnitude 11.4 and 12.0. Viewing the area using the Aladin interative
sky atlas revealed another TASS detetion (TASS J192035.3-035756) quite near the rst
{ and the two soures appeared to vary in phase with eah other. The seond soure was
apparently assoiated with another red star, USNO-A2.0 0825-15411768 (USNO2 mag-
nitudes m
B
= 14:9, m
R
= 11:9, J2000 position R.A. 19
h
20
m
35:
s
029, De.  03
Æ
57
0
50:
00
85).
Whih star was the variable?
The TASS Mark III ameras have 13.4 arseonds/pixel resolution, and the FWHM
of stellar images range from 2.5 to 4.0 pixels. The GSC star and the USNO star are
separated by 36 arseonds. Therefore, the two stars were frequently merged.
The neessary onrmation was found on Digitized Sky Survey
(http://arhive.stsi.edu/dss/) images of the area. First and seond generation red im-
ages of the area are presented in Figure 1. Comparing the two images, taken nearly 4
years apart, USNO-A2.0 0825-15411768 (indiated by tik marks in the left-hand, rst
generation image) is learly the variable. For eld identiation, three prominent stars
are identied on the right-hand, seond generation image.
With the variable identied, all available Stardial images of the region were analyzed.
293 images overing portions of six observing seasons 1996{2001 were found suitable for
dierential photometry. A omparison star, SAO 143290, and a hek star, SAO 143252,
were hosen, and dierential magnitudes were extrated from eah image. As the Stardial
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Figure 1. Comparison of Digital Sky Survey red plates of USNO-A2.0 0825-15411768. Tik marks on
the left image indiate the variable. Three eld stars are identied on the right image: A = GSC
5138-0815, B = GSC 5138-0058, C = GSC 5138-0446
images have a sale of approximately 35 arseonds per pixel, over double that of the
TASS Mark III ameras, the variable and GSC 5138-0446 are ertainly merged in Stardial
images. The ontribution of GSC 5138-0446 to the total light of the pair, alulated
from its red plate magnitude of 11.6, was subtrated from eah observation. The results,
along with 26 TASS I-band observations (onverted to dierential magnitudes) that are
unambiguously assoiated with USNO-A2.0 0825-15411768 are plotted in Figure 2 and
given in the eletroni table 5164-t1.txt.
Regular variations of about 2.2 magnitudes in amplitude are seen. At rst glane, the
low amplitude would seem to be ause to lassify this star as SRa; however the ombination
of the KAF400 CCD and RG-1 lter minimizes the eet of \amplitude exess" aused
by TiO absorption bands (Celis 1978). Though we lak unambiguous V -band data, the
visual amplitude is probably at least 3 magnitudes. TASS data show that V   I near
maximum light is 3.6 magnitudes, indiating a spetral type of M4-5 and an eetive
temperature of 3000 K (Zombek 1990). The star is therefore lassied as a Mira-type
variable.
Infrared data from the IRAS Point Soure Catalog support a onlusion that this star
is likely a mass-losing AGB variable. USNO-A2.0 0825-15411768 is loated within the
unertainty ellipse of IRAS 19179-0403. The star's average I-band ux, alulated from
TASS data, when ompared to the IRAS 12 and 25 miron infrared uxes (Table 1)
demonstrate an infrared exess onsistent with a irumstellar dust shell as observed in
other stars of this type (Little-Marenin and Little 1997).
Three maxima, at JD 2,450,325; 2,450,970 and 2,451,412 are well observed. A simple
graphial solution (Rihter et al. 1985, p. 16) yielded a best-t period of 217.2 days. With
only three maxima to work from, this period must be regarded as preliminary in nature.
Initial elements for USNO-A2.0 0825-15411768 are thus:
JD
max
= 2450323:4 + 217:2 E:
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Figure 2. Light Curve of USNO-A2.0 0825-15411768. Filled diamonds represent the variable, open
triangles are TASS Mark III I-band data, open irles represent the hek star, and the dashed urve is
omputed from elements given in the text
Table 1: Infrared uxes for USNO-A2.0 0825-15411768
 (mirons) Flux (Jy)
0.79 1.71
12 1.63 0.1
25 0.698 0.01
The above elements may be aeted slightly by infrared phase lag due to the ombination
of lter and CCD used. Maximum light of Miras in the infrared typially ours near
visual phase 0.1 to 0.2 (Pettit and Niholson 1933; Lokwood and Wing 1971).
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LOST HARVARD VARIABLES IN SAGITTARIUS, SCUTUM, AND
SCORPIUS RECOVERED ON NANTUCKET AND MOSCOW PLATES
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For the reasons disussed by Hazen & Samus (1999), it is important to reover variables
laking nding harts. This problem an be most eetively solved using the Harvard plate
olletion, espeially beause many stars with no nding harts ever published were rst
disovered at Harvard Observatory. However, muh an be done using plate olletions
of other observatories. For several years, we suessfully use the plate olletion of the
Maria Mithell Observatory (MMO) to reover \lost" variables. The results of 1998 were
presented in Tam & Samus (2000); those of 1999, in Samus et al. (1999); those of 2000, in
Samus et al. (2001). Plates of the Mosow olletion are also being used for this purpose
for many years.
In 2001 we have suessfully reovered 10 \lost" Harvard variable stars on Nantuket
and Mosow plates. The main results are presented in Tables 1 and 2. The olumns of
Table 1 ontain: GCVS name; preliminary Harvard designation (HV { Harvard Variable);
GSC number (if available); the star's right asension and delination (equinox 2000.0);
soure of oordinates (A2.0 means the US Naval Observatory A2.0 atalog, Monet et al.
1998; DSS means oordinates measured by us on a DSS image, relative to several referene
stars with oordinates from the USNO A2.0 atalog). For the two stars laking GSC or
USNO A2.0 atalog identiations, we present nding harts based on DSS images. The
olumns of Table 2 ontain: GCVS name; the star's type found in our study; light elements
(epoh and period) if they ould be derived from our data (epohs refer to minimum light
for the probable elipsing variable and to maximum light for pulsating variables). Remarks
on individual stars follow the Tables.
Thanks are due to Vladimir Strelnitski for his help and attention during the Nantuket
part of this investigation. We are grateful to Sergei Antipin for his assistane during
the preparation of the manusript. This study was supported, in part, by grants from
the NSF/REU (AST-0097694) and from Russian Foundation for Basi Researh (99-02-
16333).
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Table 1: Identiations and oordinates
Name HV GSC 
2000:0
Æ
2000:0
Soure
AB Sgr 3649 19
h
01
m
54:
s
75  12
Æ
56
0
09:
00
7 A2.0
BF Sgr 3652 19 04 56.35  11 58 50.1 A2.0
CN Sgr 3758 19 02 53.30  13 11 46.3 DSS
AM So 1014 16 07 08.55  23 40 11.3 A2.0
AO So 1052 6213.0567 16 15 02.38  21 45 27.6 GSC
AQ So 1061 6794.0110 16 20 34.67  23 14 33.4 GSC
AS So 1065 16 22 36.12  20 58 32.3 A2.0
TU St 3645 18 57 44.92  12 55 26.5 A2.0
UV St 3642 5714.0420 18 55 23.80  12 46 56.6 GSC
AM St 3830 18 52 02.50  08 31 17.8 DSS
Table 2: Types and light elements
Name Type & epoh
JD
Period
24. . .
AB Sgr SR 44491 260
d
:
BF Sgr SR: 29430
CN Sgr M 44817 276:
d
4
AM So IS:
AO So EB: 40000.44
AQ So RRAB 40706.48 0:
d
482367
AS So ?
TU St SRA 43016 128:
d
6
UV St SR 42979 102
d
AM St M: 48082 435:
d
3
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Notes on individual stars
AB Sgr Twelve maxima or brightenings (Table 3) were observed on Nantuket plates.
Their presentation with the period in Table 2 is not quite satisfatory, the star may belong
to SRB variables.
Table 3: Maxima and brightenings of AB Sgr
Max JD 24. . . Max JD 24. . . Max JD 24. . .
25436:: 29435: 42930:
26206:: 29908 44491
28020 33593:: 48151:
28257:: 35690: 48460::
BF Sgr The star is double, the northern omponent of the pair varies. Its position,
measured using DSS images, onrms the identiation with the single A2.0 atalog objet
present in this region of the sky. The star is just outside the error ellipse of IRAS
PSC 19021{1203 but nevertheless the IRAS objet an be a orret identiation. The
maximum in Table 2 is based on two Nantuket plates; the star was faint on JD 2428400.
CN Sgr The period in Table 2 is from Harwood (1931). On Nantuket plates, the
star was found bright on JD 2444817 and faint on JD 2445231.
AM So Leavitt (1904) onsidered the star a possible Mira-type variable. It is in
the error ellipse of IRAS PSC 16041{2332. Nevertheless, the star is not red in the A2.0
atalog (b  r = 1:2) and does not seem red on DSS images. Mosow plates show strong
brightness variations within several days. No reliable period value ould be found.
AO So A period value of 9:
d
42669 is possible from our limited data, based on 45
Mosow plates.
AQ So The star was initially thought to be a slow variable (Leavitt, 1904), then
a possible Orion variable (Himpel, 1944). We now suggest to relassify it again as an
RRab star. The preliminary light elements of Table 2 were found from 48 observations
on Mosow plates (JD 2437074{2447347).
AS So Our data (based on Mosow plates) are not suÆient to lassify this star,
suspeted by Leavitt (1904) to be a short-period variable.
TU St The new elements (Table 2) satisfatorily represent epohs of 22 maxima (JD
2414210{2445231, many of them unertain) found using Nantuket plates (18 maxima or
brightenings in Table 4) or available in the literature (Harwood, 1962; 9 maxima, 5 of
them also represented in our observations).
Table 4: Maxima and brightenings of TU St
Max JD 24. . . Max JD 24. . . Max JD 24. . .
25143 27980: 32729:
25414: 28370: 33510:
26163: 29523: 33765:
26587: 29813 33900
27361: 29930 43016
27693 32082: 45231:
UV St This is IRAS PSC 18525{1250. The period in Table 2 is from Harwood
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(1962); the maximum was derived from 8 Nantuket plates. The star was also bright on
JD 2433186 and faint on JD 2433100.
AM St The new light elements (Table 2) represent 7 epohs of maxima found on
Mosow plates (Table 5) and do not ontradit the two old approximate epohs available
in the literature (Cannon, 1924).
Table 5: Maxima of AM St
Max JD 24. . . Max JD 24. . . Max JD 24. . .
32848 39342+ 48096
37198 41160 
38968 41566+
E
N N
E
Figure 1. The nding harts for CN Sgr (left) and AM St (right), from red-light images of the seond
Digitized Sky Survey. The side of eah hart is 2
0
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PHOTOMETRY OF STARS NEAR WZ Sge
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The dwarf nova WZ Sge goes into outburst every few deades, and erupted again
during July 2001. This star has been extensively studied during outburst and quiesene.
However, few reports that present alibrated magnitudes for nearby stars that an be used
as omparison stars have been given. Krzeminski and Kraft (1964, KK) list the UBV
magnitudes for three nearby stars. Those magnitudes have been adopted by most other
researhers.
In addition, WZ Sge has a lose, red ompanion. In the 1960's, this ompanion was
only 7
00
west of the variable and made measurement of the variable itself during quiesene
quite diÆult. The proper motion of WZ Sge (Luyten 1969) has moved the dwarf nova
further to the east, inreasing the separation of the two stars to the urrent value of 10:
00
9.
With CCD detetors, this separation is easily resolved if the seeing is relatively good and
the pixel sale is suh that several pixels fall between the two entroids. However, this
pixel sale is not always available for amateur telesopes, and using unltered photometry,
the light from the lose ompanion starts to dominate one WZ Sge is fainter than about
V = 12.
We have remeasured the KK omparison stars, along with many other fainter stars,
to extend the wavelength range of the alibration to Cousins R and I and to provide an
independent hek on the KK published values at UBV . We have found some disrepan-
ies and are presenting the new values in a timely fashion ahead of measures of WZ Sge
itself in the hopes of providing improved alibration for other observers.
The 1.5-m telesope at CTIO, along with an RCA 31034A photomultiplier tube, 14
00
aperture and the same lters as disussed in Landolt (1992) were used to alibrate four
bright omparison stars. A large number of standard stars, areful extintion determi-
nation, and the appliation of nonlinear transformation oeÆients were used to obtain
two measures of eah star on three separate nights. These stars, along with WZ Sge and
the lose ompanion, are shown in Figure 1. The photometri measures of all omparison
stars are given in Table 1, where the error in the last digit(s) is indiated in parenthesis.
The 1.0-m telesope at the USNO, Flagsta Station was used with a SITe/Tektronix
10241024 CCD and UBV R

I

lters to independently measure the four main omparison
stars, along with many fainter stars. Data was taken on four mostly photometri nights.
These measures are given in Henden (2001). A fainter extension, but only in B and V
lters, is given in Henden and Honeyutt (1997). In addition, psf-tting was performed
on two nights during the reent outburst to obtain good magnitudes and positions of WZ
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E
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Figure 1. Combined outburst NOFS CCD V image of eld. The eld of view is 10
0
 10
0
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Sge and of its lose ompanion. The magnitude and olors of the ompanion, along with
representative magnitude and olors of WZ Sge in outburst, are also given in Table 1. The
photometri errors for the ompanion are largely due to the short exposure times used
and the faintness of the ompanion with respet to WZ Sge at blue wavelengths. The
measured positions for all stars are from the CCD images, are relative to USNO-A2.0,
and have internal errors of 100 mas.
Table 1: Coordinates and Magnitudes
ID/KK RA(J2000) De(J2000) V B   V U  B V  R R  I
WZ Sge 20
h
07
m
36:
s
53 +17
Æ
42
0
15:
00
2 8:646(5)  0:078(5)  0:781(5) 0:016(5) 0:020(5)
1 20
h
07
m
35:
s
77 +17
Æ
42
0
17:
00
1 13:888(18) 1:514(24) 1:587(68) 0:802(9) 0:687(8)
2/C 20
h
07
m
33:
s
74 +17
Æ
40
0
00:
00
6 8:737(5) 0:168(4) 0:136(6) 0:075(2) 0:078(3)
3 20
h
07
m
33:
s
56 +17
Æ
39
0
16:
00
1 11:755(5) 0:192(6) 0:150(5) 0:088(3) 0:113(7)
4/A 20
h
08
m
01:
s
45 +17
Æ
40
0
11:
00
2 9:686(5) 1:012(2) 0:780(7) 0:531(3) 0:488(4)
5/B 20
h
08
m
05:
s
42 +17
Æ
37
0
01:
00
7 11:770(3) 0:393(5) 0:207(7) 0:215(3) 0:210(5)
The olors for KK stars A, B, C agree between these new measures and the published
values. However, the V magnitude diers in the sense that KK is always fainter than the
new magnitudes, ranging from 0:
m
02 for star C to 0:
m
07 for star B.
As reported by KK, the ompanion was measured on one night by Olin Eggen on the
5-m Hale telesope. Its measured values were V = 14:27, B   V = 1:49, U   B = 1:45.
These values dier onsiderably from the values shown in Table 1. Either the omparison
star is variable, or the method used to separate WZ Sge and its ompanion with the
photoeletri photometer on the 5-m telesope did not split the two stars leanly.
Referenes:
Henden, A., 2001,
ftp://ftp.nofs.navy.mil/pub/outgoing/aah/sequene/wzsgeb.dat
Henden, A. A., Honeyutt, R. K., 1997, PASP, 109, 441
Krzeminski, W., Kraft, R. P., 1964, ApJ, 140, 921
Landolt, A. U., 1992, Astron. J., 104, 340
Luyten, W. J., 1969, A Searh for Faint Blue Stars L. Proper Motions for 951 Faint Blue
Stars (U. Minn. Press)
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GSC 5002-0629: A NEW BRIGHT DOUBLE-MODE RR LYRAE VARIABLE
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Esteve Duran Observatory Foundation, Montseny 46 { Urb. El Montanya, 08553 Seva, Spain,
e-mail: duranobsastrogea.org
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3
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s, Apartado 9481, 08080 Bar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The variability of GSC 5002-0629 was rst announed by Henden and Stone (1998)
who found it in the Sloan digital survey alibration elds. This star also reeived the
denomination of FASTT1 0687 in the list of new Sloan variables. In a ollaborative
work between the US Naval Observatory Flagsta Station, the Esteve Duran Observatory
Foundation, and the Grup d'Estudis Astronomis, GSC 5002-0629 was inluded in a list
of seleted bright FASTT1 variable stars to onrm their variable nature and, if possible,
haraterise them.
One the variability of this star was onrmed from Mollet Observatory and a tentative
variable type assigned, GSC 5002-0629 was intensively observed for 35 nights, from 1
April 1997 to 22 January 1998 with the 0.6-m Cassegrain telesope at Esteve Duran
Observatory in the V band, and the 1-m Rithey{Chretien telesope at the US Naval
Observatory Flagsta Station in the B, V , R

, and I

bands. A total of 1508 photometri
datapoints were olleted. Several stars in the eld of GSC 5002-0629 were plaed in the
standard system by using Landolt (1992) standards. GSC 5002-0506 was used as primary
omparison and GSC 5002-0636 as hek star, but the latter ould not be inluded in
the CCD frames taken with the 1-m telesope and therefore this objet ould not be
standardised. Table 1 lists the standard V magnitudes and olor indies of omparison
stars near the variable whereas Figure 1 shows the eld of GSC 5002-0629.
Table 1
Star GSC V B   V V  R R  I
A 5002-0506 11.503 0.014 0.537 0.006 0.336 0.006 0.329 0.005
B 5002-0525 13.528 0.019 0.655 0.015 0.390 0.014 0.381 0.015
C 5002-0566 12.936 0.015 0.545 0.011 0.339 0.014 0.344 0.012
D 5002-0650 13.550 0.016 0.923 0.012 0.543 0.012 0.515 0.014
Observations show that GSC 5002-0629 is a new eld double-mode RR Lyr variable
star. To date this is the seventh known RRd pulsator in the Milky Way eld (Jerzykiewiz
and Wenzel 1977; Clement et al. 1991; Garia-Melendo and Clement 1997; Moskalik
2000; Clementini et al. 2000). GSC 5002-0629 is also partiularly interesting beause,
2 IBVS 5167
Figure 1. Field of GSC 5002-0629. See Table 1 to identify stars. V = GSC 5002-0629. Image retrieved
using Aladin Previewer at Centre de Donnees astronomiques de Strasbourg, from the Siene and
Engineering Researh Counil at the Spae Telesope Siene Institute. North is on top
Figure 2. Position of GSC 5002-0629 on the Petersen diagram with pulsation models for 0.85, 0.75,
and 0.65 solar masses adapted from Clementini et al. (2000). The other represented Milky Way eld
RRd stars are AQ Leo (Jerzykiewiz et al. 1982), VIII-10, VIII-58 (Clement et al. 1993), V2493 Oph
(Garia-Melendo and Clement 1997), and CU Com (Clementini et al. 2000)
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Figure 3. Light urve of GSC 5002-0629 folded aording to P
1
. The arbitrary HJD 2450548.664 date
was taken as origin
with an average V magnitude of 11.32, it is the brightest of all known RRd variables to
date. Therefore it will allow observers to obtain aurate spetrosopi data to study its
metalliity. After performing a Fourier analysis following the same approah desribed
by Garia-Melendo and Clement (1997), it was found that this star pulsates with periods
P
0
= 0:
d
47125 and P
1
= 0:
d
35079 with a P
1
=P
0
ratio of 0.7444, a ommon value for double-
mode RR Lyr stars. Table 2 summarizes all the relevant measured parameters for GSC
5002-0629. A Fourier deomposition of the light urve of this star also showed, as is
typial among RRd pulsators, that the rst overtone is the dominant mode of pulsation,
in this ase A
1
(V )=A
0
(V ) = 1:4 (A
0
(V ) and A
1
(V ) are the amplitudes in the V band
assoiated to the P
0
and P
1
omponents respetively). The P
0
and P
1
=P
0
values plae
this star on the theoretial low-mass side of the Petersen diagram (Figure 2). Figure 3
shows the photometri data obtained in the V band folded aording to P
1
.
Table 2: Relevant data of GSC 5002-0629
P
1
(days) 0.35079 0.00020
P
0
(days) 0.47125 0.00020
P
1
=P
0
0.7444
hV i 11:
m
32
hB   V i 0:
m
38
hV  Ri 0:
m
26
hR  Ii 0:
m
29
V
max
  V
min
0:
m
86
A
1
(V ) 0:
m
20
A
0
(V ) 0:
m
14
A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GSC 0752.2349 IS AN ECLIPSING BINARY OF W UMa TYPE
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Name of the objet:
GSC 0752.2349
Equatorial oordinates: Equinox:
R.A.= 06
h
58
m
10:
s
8 DEC.= +10
Æ
13
0
58
00
2000
Observatory and telesope:
S. Kiyota: Private observatory, 25-m Shmidt{Cassegrain telesope;
K. Bernhard: Private observatory, 20-m Shmidt{Cassegrain telesope;
P. Frank: Private observatory, 30-m at-eld amera
Detetor: S. Kiyota: Apogee AP-7 CCD amera;
K. Bernhard: Starlight Xpress SX amera;
P. Frank: OES-LCCD11 amera
Filter(s): S. Kiyota: Johnson-Cousins V ;
K. Bernhard: none;
P. Frank: none
Comparison star(s): K. Bernhard: GSC 0752.2661, V  12:
m
6
Chek star(s): K. Bernhard: GSC 0752.2295
Transformed to a standard system: No
Availability of the data:
Upon request
Type of variability: W UMa
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Remarks:
The variability of GSC 0752.2349 has been found as part of a programme to disover
and lassify new variables using CCD observations of seleted elds on the edge of
the northern Milky Way, during a survey phase in January-February 2000, for the
programme see Bernhard & Lloyd 2000. Further observations were performed on 4
nights in Marh 2000 (S. Kiyota), on one night in April 2000 (P. Frank) and on 3
nights in Marh-April 2000 (K. Bernhard). This star has previously been referred
to as Brh V37 (Bernhard 2000).
The ephemeris was alulated using the \Phase Dispersion Minimization" method.
The light urve, redued with the period given below, shows variations of a W
UMa-type elipsing binary.
Min I = HJD 2451621:072 + 0:
d
5263 E:
5 3
(1)
Aknowledgements:
This researh made use of the SIMBAD data base, operated by the CDS at Stras-
bourg, Frane.
Figure 1. Dierential light urve of GSC 0752.2349; lled triangles: K. Bernhard, lled irles: P.
Frank, open irles: S. Kiyota
Referenes:
Bernhard, K., 2000, vsnet-newvar, No. 276,
http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/vsnet-newvar/msg00276.html
Bernhard, K., Lloyd. C., 2000, IBVS, No. 4920
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1999 OBSERVATIONS OF THE SOLAR TYPE
ECLIPSING BINARY, TY URSAE MAJORIS
STODDARD, MICHELLE L.
1
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; FAULKNER, D.R.
2;3
; WALKER, R.L.
4
1
Astronomy Program, Dept. of Physis, Bob Jones University, Greenville, SC 29614, rsamebju.edu,
stripe313hotmail.om
2
University of South Carolina, Lanaster, SC 29721 USA, faulknergwm.s.edu
3
Visiting Astronomer, Lowell Observatory, Flagsta, Arizona
4
U.S. Naval Observatory, Flagsta Station, P.O. Box 1149, Flagsta, AZ 86002-1149
TY Ursae Majoris [GSC 3837-135, SVS 366, RA(2000) = 12
h
9
m
2:
s
656, DEC(2000) =
56
Æ
01
0
53:
00
54℄ was observed as a part of our program to detet solar type, elipsing bina-
ries oming into ontat through the use of preision multi-band photometry. Broglia &
Cononi (1983) had modeled TY UMa in both near ontat and a shallow ontat ong-
urations, so we added this binary to our list of program stars. TY UMa was disovered
by Beljawsky (1933). Broglia & Cononi (1983) presented 2 omplete light urves from
1981 and 1982 as well as a partial one from 1967. They found moderate asymmetries in
the light urves and alulated the following light elements:
J:D: Hel Min I = 2439532:
d
4965 + 0:354538609 E: (1)
Their Wilson Code ontat solution gave a marginal ll-out of 12% and a mass ratio
of 0.4. Similarly, their near ontat solution gave a mass ratio of 0.42. Later, Lister et
al. (2000) reported V and I light urves from 1993 observations. Lister et al.'s (2000)
urves are similar in harateristis to the 1981 urves of Broglia & Cononi (1983).
Their models, alulated with the LIGHT2 synthesis ode gave a similar inlination and
mass ratio with an unusually large ll-out, 27.5%. Suh a rapid of hange in the degree
of ontat is diÆult to explain espeially for a system there desribe as undergoing
thermal relaxation osillations about shallow ontat. We suggest that spot ativity
is played a role in their results. The present observations were taken with the 0.79-
m Lowell telesope, Flagsta, Arizona on April 9{11, 1999. Standard Johnson UBV
lters were used in onjuntion with a thermo-eletrially ooled, blue-enhaned PMT.
The omparison and hek star are given as Comp, and Chk in Figure!1 along with the
variable Var. Our photometry revealed that the omparison star [HD 105859, GSC 3837-
122, V = 10:226(11), B   V = 0:609(13), U   B = 0:085(14)℄ is of spetral type G0V
and the hek star, [GSC 3837-157, V = 9:085(20), B   V = 0:286, U   B = 0:068(12)℄
is of spetral type A9V. TY UMa, at phase zero had magnitudes V = 12:077(19),
B   V = 0:627(21), and U   B = 0:102(7). Here, standard errors aompany the values
given in parentheses. All three stars show no evidene of reddening, but lie on the main
sequene U B vs. B V olor-olor diagram. We took 666 individual observations in U ,
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Table 1: Epohs of minimum light of TY UMa
JD Hel.
Epoh (O   C)
1
(O   C)
2
Soure
2400000+
40714.7018  26735.5  0.0037 0.0002 Walker
40714.8788  26735.0  0.0040  0.0000 Walker
40717.7163  26727.0  0.0028 0.0011 Walker
40717.8951  26726.5  0.0013 0.0027 Walker
40718.7796  26724.0  0.0032 0.0008 Walker
41395.7701  24814.5  0.0117  0.0002 Walker
41395.9483  24814.0  0.0107 0.0007 Walker
50193.5894 0.0 0.0109 0.0001 BAV 102
51278.8626(2) 3061.0 0.0293  0.0041 PO
51279.7495(1) 3063.5 0.0299  0.0036 PO
51279.9267(1) 3064.0 0.0298  0.0036 PO
51280.8124(8) 3066.5 0.0291  0.0055 PO
PO: Present Observations
671 in B, and 669 in V . Four mean epohs of minimum light were determined from two
primary and two seondary elipses using bisetion of hords method. Observations taken
in 5, 8, 11 and 12 of May 1970, and 19 Marh 1972 at the Naval Observatory, Flagsta
station by Walker, yielded nine additional timings of minimum light whih we present
here. Walker used the traing paper method to nd these. These preision epohs of
minimum light are given in Table 1 along with the standard errors of the last digits in
parentheses.
A linear ephemeris was alulated using 198 epohs of minimum light:
J:D: Hel Min I = 2450193:
d
5785(50) + 0:35454257(26) E: (2)
The residuals are shown in Figure 2 and as (O C)
1
in Table 1. The residuals in Figure 2
show a ontinuous period inrease.
Although a quadrati t seems suggested by the urve, it did not represent the data
well so a ubi was attempted. This ephemeris ts the residuals surprisingly well. Suh a
t is shown in Figure 2 overlaying the O-C residuals. The ubi ephemeris is:
J:D: Hel Min I = 2450193:
d
5893(16) + 0:35454911(33) E +
+ 2:70(15) 10
 10
 E
2
+ 1:74(17) 10
 15
 E
3
:
(3)
The residuals of this t are shown in Table 1 as the (O   C)
2
. Physially this ould
mean that there is an aelerating period inrease. In the ase of onservative mass
transfer, this would be aused by a ontinuous but inreasing mass ow from the smaller
to the larger omponent of the binary. The UBV light urves and the B   V and U  B
olor urves of the variable are shown in Figure 3 as dierential standard magnitudes
(variable  omparison) versus phase. We note that a sinusoidal urve ts the data with
an equally good t with an osillation of 100 years. This is a rather short time interval for
a TRO osillation and is too long for an invisible third omponent orbital period unless
it is a neutron star. The probable error of a single observation was 1.3% in B, 1.2% in
V , and 1.3% in U . At present, we have alulated a ontat solution using the Wilson
Code (Wilson 1994, 1990, Wilson & Devinney 1971). Tests for a third light gave a null
result. The results show that TY UMa onsists of solar-type G0 and G2V spetral type
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Figure 1. Finding hart of TY UMa, Var, the omparison, Comp, and the hek star, Chk
Figure 2. The O   C linear residuals and the omputed ubi ephemeris from Equation (3)
4 IBVS 5169
Figure 3. U , B, V standard magnitude light urves as dened by the individual observations
omponents with a mass ratio of 2.601(2) (or 0.38 for omparison to the previous mass
ratios) and a very small ll-out fator of 9%. The model typial is for a W-type W UMa
shallow ontat system (massive star is slightly ooler). The W-type phenomena is due to
wide spread ool spot ativity on the hotter more massive star whih makes its apparent
temperature ooler (Hendry & Mohnaki 2000). This binary has been heavily patroled in
the past and this work should be ontinued into the future. It is truly an astrophysially
important lose binary.
Muh of the analysis of this binary was done as an undergraduate physis researh
projet by MLS. We wish to thank Lowell Observatory for their alloation of observ-
ing time for the travel support from the University of South Carolina, and Bob Jones
University.
This researh was partially supported by a grant from NASA administered by the
Amerian Astronomial Soiety.
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UZ CVn: A CENTURY OF PERIOD INCREASE
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UZ CVn (= BV 96 = HIP 61029 = GSC 3018 255, 12
h
30
m
27:
s
7 , +40
Æ
30
0
31:
00
9, 2000.0),
was disovered by Kippenhahn (1955) and found to be a pulsating star of RRab type by
Strohmeier and Knigge (1961). Their elements, listed in the GCVS (Kholopov, 1985),
Max: = HJD 2426427:3806 + 0:
d
6977829 E
(1)
were derived from photographi plates They are obviously no longer valuable beause the
period has hanged ontinuously. In order to study the evolution of the period of UZ CVn
during the last entury, we have gathered all the instants of maximum light published in
the literature and we have also performed our own measurements.
There are only 13 photoeletri measurements in V and R made between Marh 1990
and Deember 1991 resulting in the determination of one instant of maximum (Shmidt
et al., 1995). The 127 CCD transits aepted from the Hipparos satellite measurements
(1990{1993) were studied by Fernley et al. (1998) who obtained a period of 0:
d
697783 with
a very sattered light urve. We took into aount the epoh of the Hipparos atalogue
only. The photographi data are very sattered instants of bright light obtained from the
inspetion of sky patrol plates. The rst 59 times of maximum found from Bamberg and
Sonneberg plates taken between 1931 and 1960, inluding 5 instants published before by
Filatov (1960) and 38 instants derived by Doppner from Sonneberg plates, were published
by Strohmeier and Knigge (1961), establishing ephemeris (1). A re-inspetion of the
Sonneberg plates done by one of us (T.B.) has evidened the timings assigned to Doppner
to be in fat geoentri! They have been orreted for further analysis. Later on, a further
set of 80 instants of bright light was published by Strohmeier and Bauernfeind (1968) as a
result of the investigation of Harvard photographi plates taken between 1901 and 1953.
A GEOS team made 26 photoeletri measurements of UZ CVn in the B and V lters
of the Geneva system at the Jungfraujoh observatory during two nights in January
1997. A new time of maximum ould be determined. Seven additional measurements
were obtained at the same observatory in 1998 (see Figure 1). Two visual observers,
J.-P. Verrot and J. Vandenbroere, determined 20 further instants of maximum from their
estimates made between 1994 and 2001. To lose the remaining gap in the data between
1960 and 1990, T.B. has used 554 Sonneberg Observatory sky patrol plates taken between
2 IBVS 5170
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Figure 1. V lighturve of UZ CVn aording to ephemeris (2)
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Figure 2. O   C diagram of UZ CVn aording ephemeris (2).
The symbols refer to the kind of observation:  (visual), + (photographi),  (photographi normal
maxima), Æ (HIPPARCOS),  (photoeletri)
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1959 and 1993. From 69 newly found instants, 7 normal maxima in onseutive intervals
were derived for further analysis.
Taking into aount all the available material, we are able to doument the behaviour of
the period of an RR Lyrae star over a whole entury. The omplete list of all the observed
times of maximum is available from the IBVS website as le 5170-t1.txt. A linear least-
squares t, made with 163 instants of maximum, onsisting of two photoeletri instants
(w = 10), seven photographi normal maxima (w = 4), one Hipparos and 20 visual
instants (w = 3) and 133 photographi instants (w = 1), overing the years from 1901 to
2001, has yielded the following ephemeris:
Max: = HJD 2415423:9927 + 0:
d
69778714 E:
 74  47
(2)
As Figure 2 points out, the trend of the O C values an be represented either by an
abrupt period hange around epoh 28000 or by a paraboli t.
From JD 2415400 (approx.) to JD 2435000 (approx.):
Max: = HJD 2415424:1137 + 0:
d
69777993 E:
 120  66
(3)
From JD 2435000 (approx.) to JD 2452100 (approx.):
Max: = HJD 2450460:6095 + 0:
d
69779191 E:
 67  15
(4)
Alternatively, the quadrati least squares t yields the following elements:
Max: = HJD 2415424:1453 + 0:
d
69777362 E + 2:19 10
 10
 E
2
:
91 69 11
(5)
Assuming the last ase, the period of UZ CVn has been established to have inreased
by a onstant rate of dP = 6:
d
28  10
 10
per day during the last entury and thus has
inreased by 1.98s in the same time. Suh rates are found to be typial in numerous ases
among RR Lyrae variables.
We want to aknowledge M. Dumont (GEOS) and L. Zimmerman (Cerle Astronom-
ique de Bruxelles) for disussion and Peter Kroll (Sonneberg Observatory) for the use of
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h made use of the SIMBAD database operated by the CDS
at Strasbourg.
Referenes:
Fernley, J., et al., 1998, Astron. Astrophys., 330, 515
Filatov, G.S., 1960, Astron. Cir., 215, 17
Kholopov, P.N., et al., 1985, GCVS, IVth edition, Nauka, Mosow
Kippenhahn, R., 1955, Kl. Ver. Bamberg, 11
Shmidt, E.G., et al., 1995, Astron. Journ., 109, 1239
Strohmeier, W., and Bauernfeind, H., 1968, Bamberg Ver., VII, 77
Strohmeier, W., and Knigge, R., 1961, Bamberg Ver., V, 11
COMMISSIONS 27 AND 42 OF THE IAU
INFORMATION BULLETIN ON VARIABLE STARS
Number 5171
Konkoly Observatory
Budapest
13 September 2001
HU ISSN 0374 { 0676
NSV 1012: A NEW ECLIPSING BINARY
BERTHOLD, THOMAS
1;3
; VERROT, JEAN-PAUL
2
; VANDENBROERE, JACQUELINE
2
;
MARTIGNONI, MASSIMILIANO
1;2
; KROLL, PETER
1;4
1
Bundesdeutshe Arbeitsgemeinshaft fur Veranderlihe Sterne e.V. (BAV), Munsterdamm 90,
D{12169 Berlin, Germany
2
Group Europeen d'Observations Stellaires (GEOS), 23 Par de Levesville, F{28300 Bailleau l'Eveque, Frane,
e-mail: j.vandenbroereskynet.be, maxmartignoniinwind.it, jp.verrotwanadoo.fr
3
Bruno-H.-Burgel-Sternwarte Hartha, Topelstr. 43, D{04746 Hartha, Germany, e-mail: tb.stwharthaweb.de
4
Sternwarte Sonneberg, Sternwartestr. 32, D{96515 Sonneberg, Germany, e-mail: pkstw.tu-ilmenau.de
The variability of this star (GSC 4317 0505) was disovered by Strohmeier (1959),
who desribes it as an elipsing binary with light hanges ranging between photographi
magnitudes 11:
m
0 to 11:
m
8. A onrmation was published later by Strohmeier and Knigge
(1961). This information, together with the spetral type of A4, is listed in the NSV
atalogue (Kholopov 1982). Visual observations performed by Verrot and Vandenbroere
have yielded a rst period of 2:
d
273 (Verrot 2000). This value ould be onrmed by
photoeletri observations made by Martignoni, but his measurements over only a part of
the light urve without the asending branh of the minimum. Observations on Sonneberg
Sky-Patrol plates (Berthold) were used to rene the elements with the help of a long time
base. Due to the very large number of plates available for the region of NSV 1012,
estimations were performed in only two intervals of time. The rst set inludes 341 plates
out of the years 1962{1967 and a omparable number of plates out of the years 1981{1985
was searhed for weakenings.
A least squares tting of all available minima has yielded the following linear ephemeris:
Min: I = HJD 2451450:242 + 2:
d
2726178 E:
 0:007  0:0000020
(1)
The orresponding photographi light urve is given in Figure 1. A deision whether
the given epoh in ephemeris (1) denotes the primary or seondary minimum is still out-
standing. Further CCD photometry is urgently needed. Using blue magnitudes from the
TYCHO2 atalogue for the omparison stars in Table 1, NSV 01012 shows photographi
light hanges within 11:
m
85 and 12:
m
90. The dierene to the range of variation reported
by Strohmeier obviously results from a systemati error in his omparison sale. The mag-
nitudes derived from the Sonneberg plates are well in agreement with the values given for
the unelipsed star in some modern atalogues (USNO A2.0: 12:
m
1 pg; TYCHO2: 11:
m
841
B
T
).
Table 2 learly points out the onstany of the period within the whole investigated
interval. Eah of the photographi instants in this table was derived only from a single
sky-survey plate, so the satter of the O   C values is omprehensible.
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Table 1: Comparison stars
Designation GSC TYCHO2 B mag
a 4317 1077 11.11
b 4317 0923 11.55
 4317 0913 11.89
d 4317 0960 12.62
e 4317 0671 12.95
Table 2: Minima of NSV 1012 aording to ephemeris (1)
HJD 24. . . Epoh O   C Observer HJD 24. . . Epoh O   C Observer
38856.540  5541.5 0.010 Berthold 39390.595  5306.5  0.001 Berthold
38739.458  5593  0.033 Berthold 39499.678  5258.5  0.003 Berthold
38530.480  5685 0.070 Berthold 45074.487  2805.5 0.074 Berthold
38555.438  5674 0.029 Berthold 45223.312  2740 0.043 Berthold
38556.494  5673.5  0.051 Berthold 45407.310  2659  0.041 Berthold
38613.414  5648.5 0.054 Berthold 45583.467  2581.5  0.012 Berthold
38622.410  5644.5  0.041 Berthold 45650.497  2552  0.024 Berthold
38638.390  5637.5 0.031 Berthold 45674.408  2541.5 0.024 Berthold
38239.465  5813  0.050 Berthold 45907.390  2439 0.063 Berthold
38288.398  5791.5 0.022 Berthold 45940.349  2424.5 0.069 Berthold
38322.385  5776.5  0.080 Berthold 45990.256  2402.5  0.022 Berthold
38372.444  5754.5  0.019 Berthold 46200.460  2310  0.035 Berthold
38407.708  5739 0.020 Berthold 51185.482  116.5  0.000 Vandenbroere
38413.403  5736.5 0.033 Berthold 51459.330 4  0.003 Verrot
38415.683  5735.5 0.040 Berthold 51460.418 4.5  0.051 Verrot
38440.659  5724.5 0.018 Berthold 51492.295 18.5 0.010 Verrot
38473.626  5710 0.032 Berthold 51509.306 26  0.024 Verrot
37939.575  5945 0.046 Berthold 51525.233 33  0.006 Verrot
37940.623  5944.5  0.042 Berthold 51550.247 44 0.009 Verrot
38089.474  5879  0.048 Berthold 51575.257 55 0.021 Verrot
38113.403  5868.5 0.019 Berthold 51576.334 55.5  0.038 Verrot
39023.533  5468  0.035 Berthold 51600.286 66 0.052 Verrot
39040.574  5460.5  0.039 Berthold 51601.346 66.5  0.026 Verrot
39056.520  5453.5  0.001 Berthold 51609.323 70  0.003 Verrot
39088.256  5439.5  0.081 Berthold 51793.372 151  0.035 Verrot
39205.393  5388 0.016 Berthold 51842.279 172.5 0.010 Verrot
39256.472  5365.5  0.039 Berthold 51908.236 201.5 0.062 Verrot
39289.443  5351  0.021 Berthold 51934.313 213 0.003 Verrot
39355.398  5322 0.028 Berthold 51951.290 220.5  0.064 Verrot
39380.371  5311 0.002 Berthold 51984.322 235 0.014 Verrot
39388.372  5307.5 0.049 Berthold
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Figure 1. Photographi light urve of NSV 1012. The dots refer to sliding means (N = 3) of the
individual estimates
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Nova Sgr 2001 No. 2 was disovered by Pereira in Portugal on 2001 Aug 26.866 at
magnitude m
V
= 7:6 (Pereira 2001). Maximum ourred a few hours later at Aug 27.10.
Apart from a handful of early visual magnitude estimates around maximum, photoele-
tri UBV (RI)
C
photometry has been obtained by Kilmartin and Gilmore at Mt John
University Observatory sine Aug 27.36. The visual light urve is shown in Fig. 1 and
olour urves in Fig. 2 for the rst week sine disovery.
Nova Sgr 2001 No. 2 appears to be the fastest lassial nova ever observed, with a t
2
value (time for 2 magnitude deline from maximum in visual) of only 0:70  0:08 d and
t
3
= 1:60 0:12 d. The light urve is a smooth steep deline from m
V
(max) = 6:5 0:1
at t
0
= JD 2452148:60 0:05.
Other very fast novae (see Warner 1995, Table 5.2) have all had values of t
2
greater
than 1 d. These inlude V838 Herulis in 1991 (t
2
= 1:2 d) and V1500 Cygni (t
2
= 2:9
d). To onrm these values, Ingram et al. (1992) gave t
2
as less than 3 days for V838
Her, and Young et al. (1976) stated that t
2
for V1500 Cyg was 2.4 d. Aording to
Payne-Gaposhkin (1957) any nova with t
2
< 10 d is in the ategory of being very fast.
Photometry was done with the 0.6-m f=16 Cassegrain O.C. reetor at Mt John by
photon ounting with a ooled EMI 9202 (S20B) photomultiplier. The system has been
standardized to the Johnson{Cousins UBV (RI)
C
system by repeated measures of Cousins
E-region standards (see Menzies et al. 1989 and referenes therein) over many years.
Using dierential photometry from Cousins standards E745 and E746 Kilmartin al-
ibrated two stars near the nova on August 27. All stars were observed at air mass less
than 1.05 with a 21
00
aperture in a photometri sky and good seeing. The magnitudes and
olours adopted for these stars, along with their HD numbers, are listed in Table 1. The
standard deviation of nearly all measures was 0:
m
009 or less exept for V   I
C
on the last
2 nights (where it was  0:2). These HD stars are noted as onstant in the Hipparos-
Tyho database. All subsequent photometry was made dierentially from the listed stars
as omparison and hek respetively.
We have alulated the absolute magnitude of V4739 Sgr at maximum from the rate of
deline by extrapolating the alibration of Della Valle and Livio (1995). Fortunately M
V
is not very sensitive to t
2
for very fast novae. The value obtained is M
V
=  9:07 0:17
for V4739 Sgr, where the error bar arises almost entirely from the unertainty in the
alibration rather than in the measured t
2
value.
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Table 1: Comparison and hek stars from Mt John University Observatory
Comparison &
V U   B B   V V   R
C
V   I
C
hek stars
HD169337 7.507 +0.465 +0.976 +0.669 +1.358
HD169586 6.757 +0.092 +0.535 +0.305 +0.597
The reddening an be estimated using (B   V )
0
at time t
2
, whih is  0:02 0:04 for
novae, as found by van den Bergh and Younger (1987). The interpolated (B V )
obs
olour
index at t
2
is 0:440:02 giving E
B V
= 0:460:04 and hene A
V
= 3:2E
B V
= 1:470:13.
A relatively high value is also suggested by the strong IS NaD line (Vanlandingham 2001).
The distane to the nova then follows and is d = 6600700 p with a distane modulus
(5 log d  5) of 14:1 0:2. Given that the star has (l; b) = (3:
Æ
2; 8:
Æ
0) this distane plaes
it near the galati entre.
Capaioli et al. (1989) have found that the absolute visual magnitude of lassial
novae 15 days after maximum is M
15
=  5:69  0:14, independent of speed lass. With
an apparent magnitude of m
15
= 13:42 0:02 (the small unertainty is due to the small
error in time of maximum) the distane modulus would be 17:6 0:2, muh greater than
before, and implying a distane far beyond the galati entre. We onlude that the
value of M
15
may be substantially less luminous for very fast novae, as was also suggested
by van den Bergh and Younger (1987) for V1500 Cyg. Hene for extremely fast novae
(t
2
< 2 d) it is reasonable to suggest that the M
15
alibration may not be valid.
Figure 1. Visual light urve of V4739 Sgr.  photoeletri photometry (MJUO); + visual estimates
from IAU Cir. 7692; 4 CCD photometry from IAU Cir. 7692,7702; # visually estimated upper limit
from IAU Cir. 7692
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Table 2: Photoeletri photometry of V4739 Sgr from Mt John University Observatory
HJD (2450000+) V mag U  B B   V V  R
C
V   I
C
2148.839 7.46  0:71 0.55 0.53 0.99
2148.853 7.51  0:74 0.56 0.55 1.01
2148.869 7.58  0:75 0.55 0.56 1.04
2148.875 7.59  0:76 0.56 0.56 1.04
2148.908 7.66  0:78 0.55 0.60 1.10
2148.918 7.69  0:80 0.54 0.61 1.12
2148.927 7.71  0:81 0.55 0.61 1.11
2148.935 7.75  0:81 0.54 0.62 1.13
2149.006 7.94  0:86 0.53 0.68 1.22
2149.014 7.95  0:87 0.53 0.70 1.24
2149.043 8.02  0:87 0.52 0.72 1.26
2149.052 8.04  0:87 0.53 0.72 1.27
2149.061 8.05  0:88 0.53 0.73 1.28
2149.070 8.06  0:89 0.54 0.73 1.29
2149.079 8.07  0:89 0.54 0.74 1.29
2149.088 8.09  0:87 0.52 0.75 1.30
2149.097 8.10  0:87 0.52 0.75 1.31
2149.106 8.12  0:89 0.55 0.77 1.33
2149.115 8.16  0:90 0.53 0.77 1.33
2149.818 9.12  0:93 0.28 1.09 1.53
2149.827 9.13  0:89 0.27 1.09 1.56
2149.866 9.27  0:86 0.26 1.13 1.56
2150.843 9.94  0:84  0:02 1.37 1.44
2150.847 9.95  0:85  0:04 1.39 1.46
2150.851 9.95  0:87  0:02 1.38 1.45
2150.856 9.94  0:85  0:02 1.36 1.45
2151.997 10.58  0:68  0:20 1.47 1.25
2152.002 10.49  0:67  0:11 1.43 1.23
2152.873 11.07  0:64  0:36 1.53 1.14
2152.878 11.06  0:65  0:36 1.54 1.16
2152.999 11.12  0:65  0:35 1.55 1.16
2153.004 11.14  0:65  0:38 1.56 1.15
2153.910 11.39  0:66  0:40 1.64 1.21
2153.914 11.37  0:66  0:38 1.60 1.19
2154.855 11.55  0:71  0:32 1.68 1.14
2154.861 11.54  0:71  0:32 1.66 1.15
2160.830 12.75  0:79  0:32 1.41 1.02
2160.836 12.76  0:69  0:30 1.42 1.02
2161.853 12.94  0:75  0:32 1.37 0.76
2161.858 12.98  0:68  0:37 1.42 0.64
2162.921 13.25  0:81  0:43 1.39 1.12
2162.924 13.22  0:75  0:39 1.35 1.01
2163.862 13.49  0:82  0:47 1.45 0.8
2163.869 13.51  0:82  0:48 1.45 1.0
2164.846 13.56  0:83  0:33 1.30 0.7
2164.850 13.62  0:78  0:43 1.35 0.5
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Figure 2. Photoeletri olour urves of V4739 Sgr from Mt John
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OBSERVATIONS OF H-ALPHA EMISSION IN VV CEPHEI
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VV Cep is an elipsing binary with a period of about 20.4 years that is omprised
of a M2 Iab primary star and an early B seondary star. Goedike (1939) was rst to
spetrosopially observe it. Wright (1977) inferred the existene of intermittent mass
transfer and an H emitting disk. Kawabata et al. (1981) and Moellenho et al. (1978,
1981) further desribed what appears to be an aretion disk around the B star.
Appropriately equipped amateur astronomers are now able to make sienti ontri-
butions in spetrosopy. This is largely due to the availability of highly eÆient CCD
ameras. The author built a Maksutov type mirror-prism- spetrograph with a CCD
amera as the detetor. The instrument has a 100 mm aperture, 1000 mm foal length,
and a prism with breaking angle of 30 degrees. Its entral wavelength is xed at 6563

A
and its dispersion is 3

A/pixel. With this equipment the author observed VV Cep from
July 1996 until May 2001 and obtained 148 spetra. This period inluded an elipse of
the B star from 1997 to 1999.
With the binary at magnitude 4.9, exposure times were about 4 minutes for eah
spetrum to ahieve 70-80range of the sensor. 20 spetra were ombined for measurement.
The integration width for omputation of equivalent width (W ) for the H emission line
was 6 nm. The formula to ompute W was
W =
Z
line
(1  I()=I

()) d:
I

() is the ontinuum intensity at wavelength  and I() is intensity of the emission line
at the same wavelength. A linear funtion was usually suÆient to t the ontinuum over
the 6 nm wavelength range entered on H. This was done in a trial and error proess.
Figure 1 is a representative spetrum.
Figure 2 is a plot of W for H emission as a funtion of time. The elipse of the
emitting disk began in Marh 1997 (JD 2450511) and ended 673 days later. Ingress and
egress lasted 128 and 171 days, respetively. The B star and disk were elipsed for 373
days. Saito et al. (1980) observed the 1976{78 elipse with UBV photometry. In that
ase, totality lasted about 300 days, signiantly shorter than the latest elipse, and the
entire event required about 1000 days.
While after the ephemeris of Gaposhkin (1937) the mid-point of the elipse was to be
expeted at JD 2450790, this time an be determined from Fig. 2 at JD 2450827, thus
with a delay of 37 d (in the table the individual values of EW with the belonging Julian
Date are speied). Grazyk et al. (1999) determine the mid-point of the elipse 1997/99
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Figure 1. Standardized CCD spetrum of VV Cep
Figure 2. Plot of W for H emission as a funtion of time
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from UBV photometry at approximately JD 2450855, thus with 65 d delay. Leedjarv et
al. (1999) obtained a similar value of 68 d ompared with the ephemeris in Gaposhkin
(1937) likewise from UBV photometry as well as optial spetrosopy.
Perhaps the most interesting feature of Figure 2 is the behavior of H emission outside
of elipse. Large utuations in W ourred ontinuously over about 4.8 years. A possible
explanation is variable mass aretion from the M supergiant to the aretion disk as
desribed by Wright (1977) and Stenel et al. (1993). There may also be related variations
in the disk's temperature and density. Further, the M supergiant has a semiregular
pulsation period of 116 days (Saito et al. 1980) that may aet the rate of aretion.
Sine the disk is the apparent soure of H emission, it is the best andidate to explain
ongoing hanges in intensity.
V=R measurements of H by Kawabata et al. (1981) during the 1976-1978 elipse may
indiate that the distribution of matter in the disk is not homogeneous. The stronger
violet emission peak may be formed by greater density in the left side of the disk whih
rotates antilokwise. Dierent strengths of the violet and red peaks during the 1997{
1999 elipse an be inferred from the ingress and egress branhes of the plot in Figure 2.
During ingress, with the disk's left side hidden and its right side in view, on average
W = 11

A. At egress, with the left side emerging from elipse, W = 17

A.
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PHOTOELECTRIC MINIMUM TIMES OF TWO RS CVn TYPE
BINARY SYSTEMS: RT And AND SV Cam
EKMEKC
_
I, F.; AK, H.
Ankara University Observatory, Faulty of Siene, 06100, Tandogan, Ankara, Turkey
e-mails: ekmekiastro1.s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Observatory and telesope:
40-m Cassegrain telesope of the T

UB
_
ITAK National Observatory (Turkey)
Detetor: OPTEC SSP-5A photometer ontaining a side-on R1414
Hamamatsu photomultiplier
Method of minimum determination:
Kwee & van Woerden (1956)
Observed star(s):
Star name Type Coordinates (J2000) Ephemeris Soure
(GCVS) RA De E P
RT And RS 23 11 10 +53 01 33 2432443.7816 0.62893067 1
SV Cam RS 06 41 19 +82 16 02 2449350.3037 0.593071 2
Soure(s) of the ephemeris:
1. Pribulla et al. (2000)
2. Pojmanski (1998)
Times of minima:
Star name Time of min. Error Type Filter O   C Rem.
HJD 24...
RT And 51015.45144 .00009 I mean (BV R)  0.02391
51016.39726 .00036 II mean (BV R)  0.02149
51437.46258 .00016 I mean (BV R)  0.02525
51438.40493 .00015 II mean (BV R)  0.02630
SV Cam 51017.43356 .00013 I mean (BV R) 0.00728
51137.53043 .00031 II mean (BV R) 0.00727
Referenes:
Kwee, K. K., & van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327
Pojmanski, G. 1998, Ata Astron., 48, 711
Pribulla, T., Chohol, D., Milano, L., Errio, L., Vittone, A. A., Barone, F., Parimuha,

S., 2000, A&A, 362, 169
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A 100 YEAR PERIOD STUDY OF V523 CASSIOPEIAE:
A TRIPLE STAR SYSTEM?
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Visiting astronomer, Lowell Observatory, Flagsta, Arizona
V523 Cassiopeiae [WR16, CSV 5867, GSC 3257-167℄ has gured prominently in studies
of very short period K-type non-degenerate elipsing binaries over the past 15 years or
so. At 336.5 minutes, its period is one of the shortest among late type, W UMa ontat
binaries. V523 Cas is also noted for variations in its light urve and for large period
hanges. One of the authors (DBW) has aquired 50 times of low light found from a
searh of the arhival photographi Harvard/SAO plate staks. The timings over the
interval from 1901 to 1942 and greatly extend the baseline over whih the period behavior
of V523 Cas may be studied. In addition, seven mean epohs of minimum light were
determined from observations made during three primary and four seondary elipses from
1999 observations at Lowell Observatory arried out by DRF. These times of minimum
light are announed in Table 1 (available eletronially through IBVS Web-site as le
5175-t1.txt) with standard errors in parentheses. Also listed is the starting epoh of
our light elements presented below. These were ombined with the over 400 timings of
minimum light available in the literature (see Table). These span the interval from 1963
to 2001, yielding a hundred year period history (with a 21 year gap) spanning nearly
185,000 orbits. This is probably the longest period study ever undertaken for a W UMa
binary. The amazing results are reported here.
A least-squares linear t to all available timings resulted in the following linear light
elements:
J:D: Hel: Min I = 2446708:
d
7706(27) + 0:23368973(8) E; (1)
where the probable errors are in parentheses. The O   C residuals for Equation (1)
are plotted in Figure 1. The (O   C)
1
residuals in Table 1 alulated with these light
elements. Mathematially, the data strongly suggest the sum of a sinusoidal variation and
a ontinuous period inrease. We tted the data to just suh an equation. This equation
gives a nal ephemeris of:
J:D: Hel: Min I = 2446708:
d
800(9) + 0:23369099(18) E +
+ 1:02(9) 10
 11
 E
2
+ 0:036(5) sin[4:0(0:3) 10
 5
 E   1:0(0:1)℄:
(2)
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Figure 1. O   C residuals alulated from Equation (1) for V523 Cas overlain with the sum of a
sinusoid quadrati ephemeris. The sinusoid and quadrati urves also are shown separately
The t is plotted with the data in Figure 1, and the (O C)
2
residuals for Equation (2)
are given in Table 1. The orrelation oeÆient for this exellent t, R = 0:97 (a perfet
urve t would yield R
2
= 1). The quadrati term, 1:
d
0210
 11
E
2
, may be due to mass
aretion onto the primary omponent or some as yet unexplained physial proess ausing
the binary omponents to ontinuously separate. Suh a ontinuous period inrease or
derease is not unusual for short period ontat binaries. However, the sinusoidal behavior
with an amplitude of 0.036(5) d (light time: 6.22 AU) is seen only in systems that have a
third body present in the system. Assuming that this is the ase, and that the inlination
from our orbital solution for the lose pair is the same as the larger orbit, from Kepler's
third law and Equation (2) we obtain a mass for the third star of 0.37 solar masses. This
is similar to the masses of the stars that omprise the ontat binary. Milone, Hrivnak,
and Fisher (1985) point soure model gives a total mass of  0:88 solar masses, our
simultaneous (using our 1999 light urves) Rohe-lobe model yields 0.96. The period
of the larger system is 101(8) years. If there is a third member of this system as we
suggest here, then from Figure 1 we see the ompanion should be near greatest separation
now. The size of the orbit and the distane of the system result in a maximum angular
separation of about 0:
00
3. The expeted V magnitude of the ompanion should be about
15.0. With adaptive optis on a large telesope with good seeing it should be possible to
resolve the ompanion, if it exists.
This researh was partially supported by a grant from NASA administered by the
Amerian Astronomial Soiety.
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BrhV35 = GSC 0703-1930 IS A SHORT-PERIOD RR VARIABLE
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BrhV35 (GSC 0703-1930, 05
h
17
m
22:
s
0 +10
Æ
18
0
28
00
, 2000, V  12:
m
7) was disovered as
a short-period variable of unknown type by Bernhard (2000) as part of a programme to
disover and lassify new variables in seleted elds on the edge of the northern Milky
Way (see Bernhard & Lloyd 2000 for further details). Following the eight survey obser-
vations, additional long runs were made on one night by Bernhard, and on six nights by
Kiyota. The observations were made using a 20-m Shmidt{Cassegrain telesope and an
unltered Starlight Xpress SX CCD amera with a Sony ICX027B hip (see Bernhard &
Lloyd 2000), and a 25-m Shmidt{Cassegrain telesope with an Apogee AP-7 CCD am-
era and Johnson V lter. The omparison stars used were GSC 0703-2180, V  12:
m
2 and
GSC 0703-1901 V  12:
m
2, whih were found to be onstant with a magnitude dierene
< 0:
m
03.
The magnitudes, relative to GSC 0703-1901, of the two data sets were simply ombined;
it was not neessary to apply any oset to the unltered observations. The periodogram
of the data shows two possible periods, lose to 4.4 and 5.4 yles day
 1
, whih are part
of a series of strong 1-day aliases. However, the  4:4 /d is inonsistent with the data.
The longer period emerges unambiguously, giving the ephemeris of maximum light
JD
Max
= 2451614:873 + 0:22630 E:
5 1
The light urve using this ephemeris is shown in Figure 1, and has a slightly non-
sinusoidal shape with a full amplitude of 0:
m
4. The variation is onsistent with a -type
RR Lyrae star, but the period is on the extreme edge of the observed range, making it
one of the shortest period RR variables known. In the GCVS only HX Ara (P = 0:
d
219)
has a shorter period (Kholopov et al. 1998). The amplitude and shape of the light urve
suggest that it is neither a Æ Suti nor  Cephei variable.
The observed olour from the USNO A2.0 atalogue (Monet et al. 1999), b  r = 0:1,
is quite blue, and is onsistent with other RR Lyrae stars found by this programme
(Bernhard & Lloyd 2000). As the variation is not large, and the two POSS plates on whih
these magnitudes are based were taken onseutively, the observed value is probably a
fair indiation of the true b  r.
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The galati o-ordinates, l = 192; b =  16, plae the star towards the galati anti-
entre, at intermediate galati latitude, and argue against the Æ Suti or  Cephei in-
terpretation. They are entirely onsistent with an RR Lyrae star, and oinidentally, the
galati latitude is the same as HX Ara.
This researh made use of the SIMBAD database, operated by the CDS at Strasbourg,
Frane.
Figure 1. The phase diagram of the BrhV35 assuming that the omparison star GSC 0703-1901 has
V = 12:2. The CCD observations of Bernhard (lled irles) and Kiyota (open irles) are folded with
the ephemeris given in the text, and a high-order Fourier t over plotted
Referenes:
Bernhard, K., 2000, vsnet-newvar, No. 274,
http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/vsnet-newvar/msg00274.html
Bernhard, K., Lloyd, C., 2000, IBVS, No. 4920
Kholopov, P.N., Samus, N.N., Frolov, M.S., Goranskij, V.P., Gorynya, N.A., Karit-
skaya, E.A., Kazarovets, E.V., Kireeva, N.N., Kukarkina, N.P., Kurohkin, N.E.,
Medvedeva, G.I., Pastukhova, E.N., Perova, N.B., Rastorguev, A.S., Shugarov,
S.Yu., 1998, The Combined General Catalogue of Variable Stars, 4.1 Edition
Monet, D., Bird, A., Canzian, B., Dahn, C., Guetter, H., Harris, H., Henden, A., Levine,
S., Luginbuhl, C., Monet, A.K.B., Rhodes, A., Riepe, B., Sell, S., Stone, R., Vrba,
F., Walker, R., 1998, The USNO-A2.0 Catalogue
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WR 140 IN \ECLIPSE" AGAIN
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WR 140 = HD 193793 (WC7 + O4-5) attrated muh attention during reent years as
a periodi dust maker. Brightenings in the IR in 1977, 1985, and in 1993 were reported
by Williams et al. (1978, 1987a, 1987b, 1990) and Williams (1997), and whih were
attributed to the building of dust grains in the WR 140 wind. The re-ourrene of dust
follows exatly the 7.94-yr orbital period and oinides with the periastron passage (PP),
where the wind-wind interation is strongest (e = 0:84). In 1993, several months after
the PP, it was rst observed a dip in the UBV with an amplitude of  0:
m
03 (Panov et
al. 2000).
The \elipse" was probably aused by the arbon dust envelope, triggered at the PP
by the olliding winds. After 1993, the dust envelope was gradually dispersed and light
in UBV gradually inreased to reah the \pre-elipse" level in 1998. Here we present
photometry of WR 140 after the reent PP in 2001.14. The observations were taken in
June{August, 2001, with the 60-m telesope and the UBV -photoeletri photometer of
the Rozhen National Astronomial Observatory.
In Fig. 1 the dierential light urve of WR 140 (omparison star = HD 193888, hek
star = HD193926) is shown in the sense HD 193888 WR 140, for the 1991{2000 (squares,
Panov et al. 2000) and the 2001 observations (rosses). The June 2001 observations show
light minimum with an amplitude of about 0:
m
13 in V , 0:
m
14 in B, and 0:
m
20 in U , muh
deeper than the \elipse" at the previous PP in 1993. However, in 1993 we observed
WR 140 at orbital phases 0.052{0.06 while in 2001 we were able to over the phases
0.037{0.068. It is interesting to note, that the June 2001 dust was rapidly dispersed, and
the UBV light of WR 140 in July inreased and almost reahed the \pre-elipse" level
(Fig. 2). The observations in August are onsistent with the normal WR 140 light. Thus,
the June \dust episode" was very brief, ompared to the respetive dust grain building
in 1993. Fig. 2 shows learly the dierene in the light behaviour in the phase interval
0.055{0.058. The reason for the dierent photometri behaviour of the dust after the
2001.14 PP is not yet lear.
From the present observations, the deepest light minimum of WR 140 so far observed
ourred at orbital phases 0.038{0.046, if we assume a smooth trend of the light urves
between these orbital phases. The orbital phases are alulated with T
0
= 2446160
(periastron passage) and P
orb
= 2900 d. Our observations onrm the build-up of dust in
the wind of WR 140, probably triggered by the interating winds of the two stars by the
2001.14 PP.
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Figure 1. WR 140 light urve for 1991{2001. Squares: observations from 1991{2000. Crosses: 2001
observations
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Figure 2. WR 140 light near periastron passages in 1993 (squares) and 2001 (rosses)
4 IBVS 5177
This work was partly supported by the grant F{826 of the Bulgarian National Siene
Foundation.
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ON THE ORBITAL PERIODS OF TWO BONA-FIDE  BOOTIS STARS
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We report about the rst estimation of the orbital periods for two apparent spetro-
sopi binary (SB hereafter) systems: HD 64491 (V = 6:
m
22, HR 3083, HIP 38723) and
HD 141851 (V = 5:
m
10, HR 5895, HIP 77660). Both stars were lassied as bona-de
 Bootis andidates in the literature beause at this time they were believed to be ap-
parent single objets. This group is haraterized as omprise of late B to early F-type,
Population I objets whih exhibit a nearly solar abundane of C, N, O and S whereas
the Fe-peak elements are signiantly sub-solar. There are two SB systems in whih both
omponents are true  Bootis type objets established via a detailed abundane analysis,
namely HD 84948 and HD 171948 (Paunzen et al. 1998a).
No detailed abundane analysis whih takes the binarity nature into aount has been
published for our two program stars up to now. Until suh an analysis has been done,
a question mark has to be set behind the apparent  Bootis lassiation. Let us now
disuss the two objets in more detail.
HD 64491 was rst lassied as A9 Vp ( Boo) by Abt & Morrell (1995) and onrmed
as kA3hF0mA3 V ( Boo) by Paunzen & Gray (1997). Note that Uesugi & Fukuda
(1982) give a projeted rotational veloity of 75 kms
 1
whereas Abt & Morrell (1995)
list 15 kms
 1
. Marhetti et al. (2001) performed spekle interferometry for this star and
found only an upper limit of 124 mas for the separation of possible omponents. The
rst notiation of the SB nature for this objet is given by Kamp et al. (2001) who
investigated high resolution spetra entered at 8670

A. Paunzen et al. (1998b) reported
Æ Suti type pulsation for this objet with a period of 71 minutes and an amplitude of
9 mmag in Stromgren b whih makes it espeially interesting for further studies applying
the tools of asteroseismology.
HD 141851 is known as lose visual binary with a separation of 0:
00
1 but without data
about the luminosity of the omponents (Faraggiana & Bonifaio 1999). Abt (1984)
lassied this star as A3 Vnp (Mg wk) whereas Abt & Morrell (1995) and Paunzen et al.
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(2001) list A3 Vp (4481 wk) and A2 Va, respetively. Abt & Morrell (1995) give a v sin i
value of 185 kms
 1
. This system onsists probably of a hot and a very ool omponent
sine it was identied as a X-ray soure by Hunsh et al. (1998). No variability with an
upper limit of 4.2 mmag in Stromgren b was found (Paunzen et al. 1998b).
Table 1: The observations for HD 64491 (upper setion) and HD 141851 (lower setion)
HJD
RV (RV)
Obs.
[kms
 1
℄ [kms
 1
℄
2450925.6351 +22.2 0.6 KPNO; 0.9 m; Coude
2451238.4985 +6.3 0.8 BNAO; 2.0 m; Coude
2451238.5257 +7.5 0.7 BNAO
2451888.5126 +40.2 0.7 BNAO
2451891.4220 +36.1 1.1 BNAO
2451913.3713 +22.3 1.2 BNAO
2451914.4005 +19.6 0.8 BNAO
2451920.4512 +22.6 0.6 BNAO
2451921.3880 +21.5 0.7 BNAO
2451971.3864 +11.9 0.9 BNAO
2451973.3791 +12.6 0.6 BNAO
2451977.2216 +11.7 1.0 BNAO
2452003.2919 +7.4 0.8 BNAO
2452004.2442 +8.9 0.8 BNAO
2452152.5931 +15.4 0.7 BNAO
2449885.5946  95 7 LNA; 1.6 m, Coude
2449885.5946  115 15 LNA
2450495.6312  26 10 ASIAGO; 1.8 m, Ehelle
2450664.4413  39 5 CASLEO; 2.15 m, Ehelle
2451234.5377  10 3 BNAO
2451236.4845  8 3 BNAO
2451238.5538  12 3 BNAO
2451284.4546  17 3 BNAO
2451296.4247  20 5 BNAO
2451307.4360  19 4 BNAO
2452003.4438  12 2 BNAO
2452069.3324  9 2 BNAO
2452090.2856  7 3 BNAO
2452123.2754  9 2 BNAO
2452150.2469  9 2 BNAO
Table 1 lists the Helioentri Julian Dates, the average radial veloity, its mean error
and the observatories where the measurements were done. The average radial veloities
were alulated from individual measurements of several lines with the orretion for
the mean helioentri veloity. The errors are muh larger for HD 141851 than for the
moderate rotator HD 66491 beause there is one hot, fast rotating, omponent superposed
with a very ool slow rotating one with very weak lines in the used spetral domain (mainly
the Na D doublet). Figure 1 shows the measurements graphially.
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Figure 1. The radial veloity urves for HD 64491 (upper panel) and HD 141851 (lower panel) as
listed in Table 1
Due to the temporal distribution of our observations, lassial time series algorithm
suh as Fourier tehniques, sine ts or the Phase-Dispersion-Minimization does not result
in a reasonable solution. From an examination of Table 1 we are able to onlude that
the orbital period for HD 64491 is between 230 days (taking the measurements at HJD
2451888.5126 and 2452003.2919 as half the period) and 760 days (taking the two \minima"
at HJD 2451238.4985 and 2452003.2919 as hypothetial real period).
The orbital period for HD 141851 is signiant longer than the time base of our available
observations (2265 days). Due to the shape of the radial veloity urve (Figure 1) we think
that the period is at least ten times longer than the atual time base of our observations.
Further radial veloity measurements and a detailed abundane analysis for both ob-
jets taking into aount the binarity are needed to shed more light on the true nature of
these systems.
Aknowledgements: SMA would like to express his gratitude to FAPESP for the visiting
professor fellowship (No. 2000/06587-3). Use was made of the SIMBAD, operated at CDS,
Strasbourg, Frane.
Referenes:
Abt, H.A., 1984, In: The MK Proess and Stellar Classiation, Garrison R.F. (ed.),
David Dunlap Observatory, Toronto, p. 340
Abt, H.A., Morrell, N.I., 1995, ApJS, 99, 135
Faraggiana, R., Bonifaio, P., 1999, A&A, 349, 521
4 IBVS 5178
Hunsh, M., Shmitt, J.H.M.M., Voges, W., 1998, A&AS, 132, 155
Kamp, I., Iliev, I.Kh., Paunzen, E., et al., 2001, A&A, 375, 899
Marhetti, E., Faraggiana, R., Bonifaio, P., 2001, A&A, 370, 524
Paunzen, E., Gray, R.O., 1997, A&AS, 126, 407
Paunzen, E., Heiter, U., Handler, G., et al., 1998a, A&A, 329, 155
Paunzen, E., Weiss, W.W., Kushnig, R., et al., 1998b, A&A, 335, 533
Paunzen, E., Duee, B., Heiter, U., Kushnig, R., Weiss, W.W., 2001, A&A, 373, 625
Uesugi, A., Fukuda, I., 1982, Revised Catalogue of Stellar Rotational Veloities, Depart-
ment of Astronomy, Kyoto Univ., Kyoto
COMMISSIONS 27 AND 42 OF THE IAU
INFORMATION BULLETIN ON VARIABLE STARS
Number 5179
Konkoly Observatory
Budapest
27 September 2001
HU ISSN 0374 { 0676
THE FIRST GROUND-BASED PHOTOMETRIC
OBSERVATIONS OF V401 LACERTAE
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The variability of V401 La (HIP 109283 = BD +48
Æ
3621, 
2000
= 22
h
08
m
21:
s
25,
Æ
2000
= +49
Æ
13
0
15:
00
6) was rst disovered by HIPPARCOS (ESA, 1997). The photo-
metri observations of the system by HIPPARCOS show an Algol type light urve with
an amplitude of 0:
m
230 ranging from 7:
m
932 to 8:
m
162 in V . The mean orbital period de-
rived by HIPPARCOS from the best light urve t is 1:
d
95010 and the epoh is given as
JD 2448501.7900 (ESA, 1997). The spetral type of the system is given as A0.
Figure 1. The light and olor urves of V401 La
The rst ground-based photometri observations of V401 La were made on 17 nights
during 2000 and 2001 observing seasons with a 40-m Cassegrain telesope at the T

UB
_
I-
TAK (Sienti and Tehnial Researh Counil of Turkey) National Observatory. The
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Figure 2. Expanded view around the seondary elipses
observations were seured by using a single hannel OPTEC SSP-5A photometer head
whih ontains a side on R-4457 (PMT) Hamamatsu photomultiplier and UBV lter
set lose to the standard system. Dierential observations, in the sense variable minus
omparison, were orreted for the atmospheri extintion and the light time eet. The
omparison star is BD +48
Æ
3613 (HIP 109026), and the hek stars are BD +44
Æ
4041
(HIP 209932). The standard errors of our observations are about 0:
m
014, 0:
m
011, and
0:
m
008 in U , B and V lters, respetively.
The light and olor urves were plotted in Figure 1 together with the HIPPARCOS
light urve. New light urves show that the depths of the elipses are remarkably dierent.
The estimated values are 0:
m
216 and 0:
m
089 for the primary and the seondary minima
respetively. The enlarged elipse light urve reveal that the duration of the primary
and seondary elipses are about 3.76 and 4.28 hours. It means that the primary elipse
ours relatively loser to periastron. The position of seondary minimum shifts towards
dereasing phases (Fig. 2). About 0.06 phase shift of the seondary minimum in nine
years between HIPPARCOS and our observations gives the rst estimate of about 150 yr
for the apsidal motion period of V401 La. The system seems to be a good andidate of
elipsing binary with apsidal motion. Therefore further observations of the system are
needed in nding the apsidal motion parameters.
Aknowledgements. We aknowledge the observing time at the T

UB
_
ITAK National
Observatory. This work was supported by the Researh Fund of Canakkale Onsekiz Mart
University (Projet No:99/18).
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THE CHANGING AMPLITUDE OF THE Æ SCUTI STAR AN Lyn
LACLUYZ

E, A.; SMITH, H. A.; CLARK, A. R.; CRAVEN, J. C.; INGBER, M. A.; LAM, K.;
LANDE, J. L.; NEIR, M. G.; PRICHARD, M. N.; SHEPPARD, M. R.; ZIETHE, J.
Dept. of Physis and Astronomy, Mihigan State University, East Lansing, MI 48824, USA,
email: smithpa.msu.edu
The Æ Suti variable AN Lyn was disovered by Yamasaki et al. (1981) and has been
the subjet of several subsequent investigations (Rodriguez et al. 1997b and referenes
therein). Earlier studies have shown that AN Lyn exhibits a single dominant frequeny,
whih Rodriguez et al. (1997a,b) found to be 10.1756 /d. Rodriguez et al. (1997b)
identied additional frequenies of 18.1309 /d and 9.5598 /d, though both of these
had amplitudes muh smaller than that of the 10.1756 /d frequeny. Rodriguez et al.
(1997a,b) reported that the amplitude of AN Lyn delined between the early 1980s and
mid 1990s. However, Zhou (2001) reently reported that the amplitude inreased between
1994 and 2000.
We obtained CCD photometry of AN Lyn on nine nights between JD 2451989 and
JD 2452042. All observations were obtained with an Apogee AP7 CCD on the 60-m
telesope of the Mihigan State University Observatory. Dierential photometry in the
Johnson V passband was seured relative to GSC 02990-00019. This star was also used
as a omparison star by Yamasaki et al. (1981), who determined its magnitude to be
V = 11:
m
01. The Tyho system V magnitude is listed as 10:
m
97. A seond, fainter,
star was used to hek the nightly variability of GSC 02990-00019, but was not used in
obtaining the AN Lyn photometry.
We performed a period searh on the 738 data points using a disrete Fourier trans-
form. The best single frequeny (f
1
) was found to be 10:1739 0:0002 /d, lose to, but
smaller than, the previously determined strongest frequeny. A t to the light urve using
a frequeny of 10.1739 /d and its rst ve higher harmonis produed residuals with a
standard deviation of 0:
m
012, omparable to the unertainty expeted from our photome-
try. The data were prewhitened to remove the 10.1739 /d frequeny and its harmonis,
and the period searh was repeated. There was no lear evidene for a seondary fre-
queny, but frequenies with amplitudes as small as those of the seondary frequenies
reported by Rodriguez et al. (1997b) might not have been deteted. The dierential light
urve of AN Lyn is shown in Figure 1. The V amplitude of the f
1
term is 0:092 0:001
mag.
These observations onrm Zhou's result that the amplitude of AN Lyn has been in-
reasing. V amplitudes of the f
1
frequeny of AN Lyn are plotted in Figure 2. Amplitudes
for 1996 and earlier years are taken from Table 3 of Rodriguez et al. (1997b). The am-
plitude for 2000 is taken from Zhou (2001), while the amplitude for 2001 is based upon
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Figure 1. Light Curve of AN Lyn folded with a frequeny of 10.1739 /d
Figure 2. Amplitude of the f
1
frequeny. Vertial lines indiate error bars
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the observations reported here. Further observations are needed to disover whether the
inrease in amplitude ontinues.
This work has been supported in part by the National Siene Foundation under grant
AST9986943.
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NEW VARIABLE STARS ALONG THE NORTHERN MILKY WAY
DAHLMARK, LENNART
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, 176 Avenue Majoral Arnaud, F-04100 Manosque, Frane
This report summarizes the results of a variable-star searh in the 20
Æ
 15
Æ
area
entered at 21
h
22
m
/+30
Æ
(1950). This is a ontinuation of the series overing a broad
region of the northern Milky Way. The basi proedures involved are the same as in
previous reports (see e.g. Dahlmark 2000).
The light urves were prepared from the following photographi materials. Seventeen
yellow/blue plate-pairs (Kodak 103a-D + GG11 lter and 103a-O unltered) were ex-
posed between 1967 and 1982. In addition thirty-three lms (Kodak TehPan 4415 +
GG495 lter) were taken in the years 1992{2001. Three exposures with a 20-m f=1:5
Shmidt amera taken between 1995 and 1997 were examined and used to prepare nder
harts. Ten plate- or lm-pairs were sanned for variables with a blink omparator and
with four stereo omparators used in tandem. Magnitudes were determined in a stereomi-
rosope using omparison stars taken from the Guide Star Catalogue (Lasker et al. 1990).
The yellow-light magnitudes `m
v
' shown in Table 2 are thus tied to the GSC (northern)
magnitude sale and will be systematially somewhat brighter than standard Johnson V .
In this eld fty-four new variables were found. Table 1 shows identiations and the
best available positions for the new stars. The oordinates were drawn, in desending
order of preferene, from the 2MASS point-soure atalogue (seond release, Skrutskie et
al. 2000), GSC-ACT (Gray 1999), USNO{A2.0 (Monet et al. 1998), or the reent GSC-2.2
(STSI 2001). One star is bright enough to appear in Tyho-2 (Hg et al. 2000). LD 385 is
one of a lose pair whose position was estimated (2
00
) on the Digitized Sky Survey via the
Goddard SkyView utility. The soure of the positions is oded in olumn `s' of Table 1 as
follows: A = USNO{A2.0, G = GSC-ACT, g = GSC-2.2, M = 2MASS, S = SkyView, T
= Tyho-2. The MSX atalogue (Prie et al. 2001) was a useful aid in identifying some of
the stars. MSX identiations are made for objets not appearing in the IRAS atalogues.
The nal olumn gives other identiations from SIMBAD and external atalogues that
math in position and objet type. `DO' numbers refer to the Dearborn red stars atalogue
(Lee et al. 1947), with spetral types quoted in parentheses; `CGCS' numbers are from
the seond Stephenson arbon-star atalogue (Stephenson 1989).
LD 402 was identied as V1904 Cyg after the observations were ompleted. The period
determined here is similar to that found by Zemliannikova (1986). Several stars have been
independently reported as variable by other amateur observers. Among these LD 383 =
Had V18 = V422 Vul was named on a reent GCVS name-list. For most of the remainder
usually only a few observations have been previously available.
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Table 1: Positions and identiations
Name RA (2000) De s GSC IRAS Other IDs
LD 367* 20 34 45.85 +32 48 13.2 G 2690-1071 20327+3237
LD 368 20 37 00.15 +33 54 08.9 M 20350+3343
LD 369 20 37 01.19 +30 39 45.6 M 20349+3029
LD 370 20 37 11.25 +34 22 14.6 M 20352+3411
LD 371* 20 38 19.81 +34 12 20.7 M 20363+3401 [PCC93℄ 420
LD 372* 20 39 01.13 +27 29 33.1 A
LD 373 20 39 50.10 +34 37 18.0 G 2694-2096 20378+3426
LD 374 20 43 00.54 +33 24 43.6 M 20409+3313
LD 375* 20 43 21.11 +26 24 36.8 g
LD 376 20 44 12.47 +26 12 46.3 A 20420+2601
LD 377 20 45 01.24 +27 15 07.3 A
LD 378 20 49 05.91 +23 21 51.9 M
LD 379 20 53 09.51 +32 31 04.8 g
LD 380* 21 01 29.92 +25 03 42.6 G 2176-1341 20593+2451
LD 381 21 04 05.56 +26 32 11.1 M 21019+2620
LD 382 21 04 05.52 +32 30 13.2 M 2705-0784
LD 383* 21 05 11.04 +26 54 14.5 A 21030+2642 V422 Vul
LD 384 21 05 32.23 +35 25 05.9 M 2709-2776
LD 385* 21 07 55.6 +35 35 21 S
LD 386* 21 08 01.30 +23 43 44.6 G 2173-0719 21057+2331 StM 536
LD 387 21 09 01.23 +27 31 23.2 T 2181-1309 21068+2719 DO 20055 (M6)
LD 388* 21 10 14.82 +31 29 40.7 M 21081+3117
LD 389* 21 10 19.33 +33 28 53.8 M
LD 390* 21 10 47.76 +34 20 06.4 M 21087+3407
LD 391* 21 11 13.60 +34 19 14.3 M
LD 392* 21 11 19.97 +31 23 19.1 G 2702-0676 21092+3111
LD 393 21 13 43.61 +28 00 13.9 G 2194-2252 21115+2747
LD 394* 21 14 12.26 +36 39 00.0 g [D75℄ 130 (M7)
LD 395 21 16 45.00 +29 13 39.5 G 2198-1085 F21145+2900
LD 396 21 17 09.56 +31 07 49.9 M 2702-1537 21150+3055
LD 397 21 18 34.71 +33 44 30.8 M
LD 398 21 19 39.94 +35 00 11.1 M 2711-0059
LD 399 21 19 53.00 +35 08 57.9 M 2711-0433
LD 400 21 20 19.48 +28 08 57.6 M
LD 401 21 20 31.92 +33 07 17.6 M 2707-1462 CGCS 5254 = DO 20294
LD 402* 21 24 43.63 +33 59 17.3 M V1904 Cyg
LD 403* 21 25 18.84 +27 03 25.8 G 2195-1274
LD 404 21 25 27.63 +22 25 42.1 G 1675-1355 21231+2212
LD 405 21 29 55.82 +23 13 05.9 G 2188-0931
LD 406 21 31 17.65 +26 44 06.4 A 21290+2630
LD 407 21 31 54.64 +33 03 02.8 M 2708-1539 MSX G081.7116{13.4145
LD 408 21 35 09.76 +31 11 35.9 M 2704-0321 MSX G080.8816{15.2254
LD 409 21 36 04.16 +36 13 47.0 G 2729-2282 MSX G084.5981{11.7114
LD 410 21 39 32.32 +30 03 51.1 A MSX G080.7727{16.6915
LD 411 21 39 55.09 +31 19 16.1 A
LD 412 21 43 00.06 +32 41 38.9 G 2721-1053 MSX G083.2033{15.2747
LD 413 21 43 10.31 +35 45 13.6 G 2729-2394
LD 414 21 43 35.93 +37 22 34.9 A 21415+3708
LD 415 21 44 47.46 +34 27 15.3 G 2725-1671 21426+3413 MSX G084.7122{14.2212
LD 416 21 46 09.65 +35 56 16.3 G 2730-0323 21440+3542
LD 417 21 51 55.43 +29 17 13.3 G 2214-1992 MSX G082.2985{19.0853
LD 418 21 52 58.57 +33 48 29.1 G 2726-1773 F21508+3334
LD 419 21 59 40.64 +29 39 59.3 G 2215-0401 21574+2925
LD 420 22 07 09.90 +28 28 37.2 G 2216-1795 F22048+2813
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Notes:
LD 367 northern star of a small trio, GSC position possibly slightly in error.
LD 371 Yoshida (2000) variable MisV1031.
LD 372 northeastern star of a pair.
LD 375 southeastern star in a tight ( 7
00
) line of three. Faint on POSS-I plates (red  18
m
,
not present on the blue plate).
LD 380 Yoshida (2000b) variable Mis V0967.
LD 383 Haseda (1999) variable Had V18, GCVS designation assigned in 76th name-list
(Kazarovets et al. 2001).
LD 385 southwestern star of a pair.
LD 386 Collins (2000) variable Q1991/78.
LD 388 Wakuda variable 34.
LD 389 Hiraga variable Hrm V J211021+332912.
LD 390 Collins (2000) variable Q2000/247.
LD 391 not red: 2MASS J  K = 0:3.
LD 392 Yoshida (2000a) variable Mis V0768.
LD 394 Hiraga variable Hrm V J211412+363905; southeastern star of a lose pair.
LD 402 GCVS identiation onrmed on hart in Zemliannikova (1986).
LD 403 faint ompanion on south.
Table 2: Elements of variation
Name
max min
b  r type
epoh period
(m
v
) JD 2400000+ (days)
LD 367 11.3 13.3 SR 50765 302
LD 368 13.0 16.0 M 51895 433:
LD 369 12.1 15.0 4.3 M 51109 402
LD 370 12.4 14.5 6.3 SRa 51867 400
LD 371 13.4 >16.0 I
LD 372 13.3 15.0 3.9 SRa 50637 359:
LD 373 11.8 13.2 2.9 Lb
LD 374 13.7 >16.0 I
LD 375 12.5 >14.8 4.4 SRa 51432 392
LD 376 12.0 15.8 4.6 M 51432 347
LD 377* 12.5 >16.0 2.8 M 50691 163
LD 378 13.1 >16.0 2.9 SR
LD 379* 13.2 >16.2 3.2 M 51432 800?
LD 380 12.0 15.0 3.1 M 50637 335
LD 381 12.2 15.0 2.8 M 51513 320
LD 382* 11.0 15.5 2.5 SR 51931 400?
LD 383 10.5 14.9 3.3 M 51867 310
LD 384* 12.8 14.2 2.5 E 51931 <73
LD 385 13.1 14.4 SR 51432 289
LD 386 10.5 14.4 3.7 M 51836 332
LD 387 9.7 11.1 3.3 Lb
LD 388 11.2 14.3 6.9 SRa 51432 360:
LD 389* 11.3 14.6 3.6 M 50691 280
LD 390 10.4 14.9 2.8 M 51432 382
LD 391 12.5 14.6 0.5 Lb
LD 392 11.2 >15.0 2.3 M 51461 336
LD 393 11.7 >16.0 M 51895 369
LD 394 10.6 >14.7 M 50637 363
LD 395 12.2 >14.4 2.8 Lb
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Table 2 (ont'd.): Elements of variation
Name
max min
b  r type
epoh period
(m
v
) JD 2400000+ (days)
LD 396 11.5 15.0 2.5 M 51641 299
LD 397 13.5 15.9 2.3 SRa 51908 240:
LD 398 12.1 13.3 3.5 Ib
LD 399 11.8 13.3 2.1 Ib
LD 400 12.4 14.1 2.5 Lb
LD 401 10.7 13.2 5.1 SRa 51836 387
LD 402* 11.3 >15.0 2.4 M 51867 282:
LD 403 13.3 15.6 2.3 SRa 51931 391
LD 404 11.9 13.4 3.0 SRa
LD 405 12.0 13.0 2.5 Lb
LD 406 11.1 >15.0 3.6 M 51432 350
LD 407 11.5 15.6 2.6 M 51895 231
LD 408 12.7 14.8 3.0 SRa 51542 235
LD 409 11.3 12.9 2.7 SR
LD 410 14.0 15.5 2.5 SRb
LD 411 12.5 >16.0 2.6 M 50716 746
LD 412 11.4 13.7 2.9 Lb
LD 413 13.2 15.1 1.5 SR 51836 380
LD 414 12.0 15.0 2.6 SR 51513 404:
LD 415 10.8 >16.0 Lb
LD 416 11.6 15.2 2.8 M 51513 320
LD 417 11.9 13.5 3.5 Lb
LD 418 11.6 13.1 1.7 SR
LD 419 12.0 13.5 2.3 SR
LD 420 12.0 16.1 2.2 M 51641 195
Notes:
LD 377 mr = 16.8 in USNO-A2.0.
LD 379 period near 608
d
from 1967 to 1977, and 800
d
from 1995 to 2001.
LD 382 periodiity not always apparent.
LD 384 Six minima observed; the true period is probably some small fration of the period
given. P. Guilbault (priv. omm.) suggests from preliminary observations that the
star is ontinuously variable, and probably of the  Lyr or W UMa type.
LD 389 Hiraga also derives a period of 280
d
.
LD 402 Zemliannikova (1986) obtains a period of 290:
d
4.
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The elements of variation are olleted in Table 2. An asterisk by the star name
indiates a note following the table. The light urve determinations are based usually
on fty magnitude estimates for eah star. From these the magnitude range, provisional
variability type, epoh of maximum, and period have been determined. The olumn `b r'
shows star olors from USNO{A2.0; these are not well alibrated to any standard system,
but serve to indiate in a qualitative way the sorts of stars involved.
Finder harts (Figs. 1{3) are shown both for stars in the present list and the previous
one (LD 342{366), whih were inadvertently omitted from Dahlmark (2000).
I would like to thank Gerhard Klaus (Grenhen, Switzerland), who has provided me for
many years with nding harts and magnitudes from the GSC for eah of the variables.
Brian Ski (Lowell Observatory) has heked the oordinates and identiations, and
has prepared the material for publiation. All the atalogue searhes exept in GSC-2.2
were done using the CDS-Strasbourg VizieR utility. Preliminary designations for suspet
variables were identied in Taihi Kato's handy `newvar' list (Kato 2001).
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OBSERVATIONS OF THE VARIABLE ANTIPIN V71
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The variable star Antipin V71 was disovered on the Mosow plate olletion (Antipin
2000). We rossidentify the objet with the star USNO SA2 1500-00018885. The star is
given there with 15:
m
7 and 15:
m
0 in the red and the blue passbands, respetively. Aurate
astrometry based on a loal USNO SA2 frame relative to the surrounding astrometri stars
AC2000 451 (= Tyho-2 1053516), AC2000 191 and AC2000 332 (= Tyho-2 1053462)
leads to

J2000:0
= 00
h
00
m
52:
s
901 0:
s
025; Æ
J2000:0
= 62
Æ
25
0
14:
00
84 0:
00
3:
CCD photometry of this rapid variable (P = 0:
d
0865524, Antipin 2000) was obtained
at the Innsbruk 60-m RC telesope during two runs Otober 20, 2000 (MJD 51838)
and Deember 5, 2000 (MJD 51884) using Johnson V and Cousins I
C
lters. Eight stars,
later absolute alibrated as tertiary standards at the end of the seond run, were hosen to
obtain dierential photometry. The exposure time was 200 and 150 seonds in V and I
C
,
respetively. Due to irrus louds on Otober 20 sometimes the exposure were extended
up to 600 seonds in V .
Figure 1. The 2:
0
8 3:
0
7 eld around Antipin V71 (thik horizontal bar) and the omparison stars used
for the dierential photometry (N is up, E is left)
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Figure 2. The V (+) and the I
C
() light urve of the target
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Figure 3. The hange of the V   I
C
olor as funtion of the phase
For the soure extration we used SExtrator (Bertin & Arnouts 1996). The absolute
alibration was obtained by 55 frames of the stars HR 670, 7891, 8585, HD 58142 and
HD 204414 taken on Deember 5.
The light urve learly shows an asymmetrial behavior. We assume Antipin V71 to
be a high amplitude Æ St type star (HADS). There is a slight bump at phase of about
0.3 to 0.5. The light urve does not hange during the whole set of observations overing
more than 500 pulsations in total. Antipin (2000) obtained a rst light urve by using 856
photographi plates obtained in the years 1948 to 1994. Thus he was able to aurately
derive the period. We obtained, using the original period, a slightly dierent phase of
maximum light
Max: = HJD 2441186:458 0:001 + 0:
d
0865524 E:
Referenes:
Antipin, S.V., 2000, IBVS, No. 4939
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SPECTROSCOPY AND PHOTOMETRY OF V1137 Aql
MIROSHNICHENKO, A. S.
1;2
1
Ritter Observatory, Dept. of Physis and Astronomy, University of Toledo, Toledo, OH 43606, USA
2
Central Astronomial (Pulkovo) Observatory of the Russian Aademy of Sienes, Saint-Petersburg, 196140,
Russia
V1137 Aql = SON 8114 was disovered by Homeister (1964), who deteted its bright-
ness variations between m
pg
= 14:
m
5 and 16:
m
5. The variability type SR: was assigned to
the objet in the General Catalogue of Variable Stars (Kholopov et al., 1985). The star
was deteted by several satellite infrared (IR) surveys (RAFGL 2413, Prie & Murdok,
1983; IRAS 19307+1338; MSX5C{G049.8933{02.7331, Egan et al., 1999), whih revealed
a strong IR ux and emission features at 9.7 and 18 m, indiative of the irumstellar
siliate dust. Ground-based IR photometry and spetrosopy (Joye et al., 1977; Lebofsky
et al., 1978; Eiroa et al., 1983) showed that the objet's uxes were signiantly variable.
From BV RI photometry Eiroa (1981) onluded that V1137 Aql is a heavily reddened
M1-type star (see Table 1), and alulated possible distane (D) and overall, inter- and
irumstellar, extintion (A
V
) toward it: A
V
= 5:
m
05 and D = 313 p for the luminosity
type III and A
V
= 4:
m
68 and D = 6:2 kp for Ia. Radio observations by Josselin et al.
(1998) resulted in a detetion of the CO line emission with a ratio R = S
60
=T
mb
= 293
JyK
 1
(where S
60
is the 60-m IRAS ux and T
mb
is the brightness temperature of the
CO (1{0) transition). These authors suggested that the latter result indiate that V1137
Aql was a supergiant, beause less luminous post AGB stars have R  150.
However despite the extensive information from the IR region, optial observations of
V1137 Aql are still represented by photographi photometry (Gessner, 1983, 1986) and
the BVRI data (Eiroa, 1981). This allows only rough and indiret estimates of the star's
physial parameters and evolutionary state. In order to ll this gap we present the results
of our multiolor photometry and low-resolution optial spetrosopy of V1137 Aql.
The BV RIJHK observations in the Johnson photometri system were obtained be-
tween July 1986 and August 1995 at two 1-meter telesopes of the Fesenkov Astrophysial
Institute (Kazakhstan) with a two-hannel photometer-polarimeter of the Pulkovo Obser-
vatory (Bergner et al., 1988a). The results are presented in Table 1. The large dierene
in R   I between our data and those of Eiroa (1981) an be explained by the very red
olor of the objet, dierenes in the instrumental photometri systems, and intrinsi
variability of the star. The deteted variations are  1
m
in the V RI-bands, while the
B-magnitude varies between 14:
m
5 and 15:
m
9 (similar to the results of Homeister, 1964).
Two spetra of V1137 Aql (reiproal dispersion 50

Amm
 1
, resolution 2.1

A) were
obtained on 1991 July 20 (4235{5245

A) and July 21 (5981{7013

A) at the 6-meter
telesope of the Russian Aademy of Sienes with a TV-sanner mounted in the Nasmyth
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Table 1: Photometri data on V1137 Aql = CRL 2413
a
Date
JD
B   V V V  R V   I V   J V  H V  K
2440000+
/07/78
b
3.21 12.03 2.59 4.83 { { {
02/07/86 6614.23 3.16 11.33 2.59 4.26 5.74 { {
13/09/89 7783.19 3.29 11.57 2.61 4.32 5.76 6.75 7.33
16/09/89 7786.18 3.45 11.55 2.55 4.30 5.74 6.69 7.34
27/08/91 8496.16 { 11.95 2.61 4.29 { { {
07/11/92 8934.05 3.57 12.28 2.77 4.36 { { {
12/08/95 9942.31 3.16 11.83 2.44 3.99 5.76 6.77 7.47
a
The mean errors (inluding those of translation from the instrumental to the standard photometri
system) are as follows: 0:
m
02 in R   I, 0:
m
03 in V   R, V  K, and the V -band, 0:
m
05 in B   V ,
V   J , and V  H.
b
The errors are 0:
m
01 in the V -band and 0:
m
02 in the olor-indies (Eiroa, 1981).
Table 2: Intensities of the TiO bands in the spetrum of V1137 Aql
Band 4626 4669 4761 4804 4893 4955 5167 6158
I
min
=I
max
0.67 0.62 0.58 0.81 0.69 0.66 0.44 0.75
fous. Its most prominent features are TiO bands (see Table 2), whose intensities we
measured using the tehnique by Boyarhuk (1969). We also deteted Balmer lines in
absorption, many strong metalli lines, and no obvious emission lines.
The TiO band strengths were ompared with those of M stars with known spetral
types from Boyarhuk (1969), who used dispersions of 61 and 80

Amm
 1
. The resulting
spetral type is M2-3. The spetrum of  Cep (M2 i), obtained at the Ritter Observatory
with a 0.25

A resolution, turned out to be similar to our red spetrum of V1137 Aql,
exept for the H line whih an be partly lled in by an emission omponent (Fig. 1,
left panel). We also ompared the blue part of the objet's spetrum with that of AS
501 (M4-5 i-ii, Bergner et al., 1988b), whih we obtained on 1991 July 20 at the 6-meter
telesope with the same equipment. The luminosity dependent intensity ratios of the Fe
i lines at 4376, 4383, and 4389

A and at 4427 and 4431

A indiate that V1137 Aql is less
luminous than AS 501. Thus, our spetrosopi data suggest an MK type of M2/3 ii-iii
for V1137 Aql.
Our photometry supported by the longer-wavelength data indiate that V1137 Aql is
surrounded by a large amount of irumstellar dust, whose harateristis an be derived
by modelling the observed spetral energy distribution (SED). The IR data obtained
by dierent authors show that the objet's ux at 11 m varies from 46 Jy (Joye et
al., 1977) to 195 Jy (Prie & Murdok, 1983). This is omparable with the amplitude
of the optial variations. The IRAS and MSX data, whih represent an intermediate
brightness level, were used along with the averaged optial data to onstrut the SED.
Despite the unertainty in the IR uxes, its shape is better determined, whih is seen
from our photometri data. To alulate theoretial SEDs, we used a radiative transfer
ode DUSTY by Ivezi, Nenkova, & Elitzur (1999) for spherial dusty envelopes. The
dust temperature distribution is alulated self-onsistently inluding dust sattering,
absorption, and emission. A Kuruz (1994) model for T
e
= 3750 K and log g = 1:0,
roughly orresponding to an M2/3 iii star, was used to desribe radiation of the star and
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Figure 1. Left panel. A part of the spetrum of V1137 Aql near the H line (solid line). The dashed
line represents the spetrum of  Cep obtained at the 1-meter telesope of the Ritter Observatory of the
University of Toledo with a ber-fed ehelle spetrograph and a Wright Instruments Ltd. CCD amera
(the resolution is 0.2

A) and re-binned to a onstant wavelength inrement of 2

A. Both spetra are
normalized to the ontinuum level near the H line. The wavelengths are in

A. Right panel. The
averaged observed and dereddened SED of V1137 Aql and a theoretial model (solid line) alulated
with the parameters desribed in text. Our optial and near-IR data are shown by lled irles, the
MSX uxes by lled triangles, the IRAS uxes by lled squares, and the IRAS low-resolution spetrum
by pluses
optial properties of the interstellar dust (Mathis, Rumpl, & Nordsiek, 1977) to model
dust partiles in the envelope. Models with dierent dust sublimation temperatures (T
sub
),
the envelope optial depths at 0.55 m (
V
), and ratios of its outer and inner radii (Y
out
)
were alulated. The dust density distribution / r
 2
(where r is the distane from the
star) was xed. We ompared the observed and theoretial SEDs adjusting the interstellar
extintion A
IS
V
with the best t shown in the right panel of Fig. 1.
The modelling shows that the strengths of the siliate features are well reprodued by
the interstellar dust with 
V
= 5:2, while A
IS
V
' 0:
m
1{0:
m
2. T
sub
of 500{600 K is required
to math the near-IR part of the SED and Y
out
 100 to math its slope at   25 m.
However, the ombination of the satellite IR and our data, obtained non{simultaneously,
make the relative ontribution of the irum- and interstellar extintion unertain. Sine
the observed near-IR olor-indies are not onsistent with a large A
IS
V
, we do not expet it
to be  1
m
. The observed J  H = 1:
m
02 0:
m
03, whih is lightly aeted by the thermal
radiation, and intrinsi (J  H)
0
= 0:
m
88 (Bessell & Brett, 1988) suggest A
IS
V
 1:
m
2.
The results of our alulations suggest that the dusty envelope around V1137 Aql is
optially thin in the IR but optially thik in the optial domain. Using the bolometri
ux (F
bol
) and a relation of A
IS
V
versus D in the objet's diretion, we an estimate its
luminosity. F
bol
, alulated from the theoretial SED saled with the observed uxes, is
5  10
 5
Wm
 2
and is unertain within at least a fator of 2. Eiroa (1981) estimated
A
IS
V
 3
m
at D  1 kp in this diretion. Miroshnihenko (1996) studied the interstellar
extintion law in a region of  2
Æ
around MWC 314, loated in  3
Æ
from V1137 Aql, and
showed that A
IS
V
reahes  1
m
at D  1 kp. Sine F
bol
= T
4


R

D

2
, where R

is the
star's radius, at D = 1 kp M
bol
=  3:
m
2 and is lose to that of the luminosity type iii
(Straizys & Kurilene, 1981). It orresponds to R

 90 R

and is onsistent with reent
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estimates for normal M3-type giants by Dumm & Shild (1998).
Thus, we onlude that V1137 Aql is an intermediate-luminosity oxygen-rih early
M-type star showing brightness variations similar to those of the Mira stars. This is
onsistent with its loation in a region of optial Mira variables in the IRAS olor{olor
diagram (Olnon et al., 1984). Our luminosity estimate implies a main sequene mass of
 1 M

and a possible period of the variations of  100
d
{150
d
(Wood et al., 1983). The
results of our study an be veried by follow up optial photometri monitoring as well
as by simultaneous photometri observations in a spetral range from 0.4 to  10 m.
I thank N.V. Borisov for his help with obtaining spetrosopy and D.B. Mukanov, K.S.
Kuratov, and T.A. Sheikina for their assistane with obtaining photometry. This researh
has made use of the SIMBAD database, operated at CDS, Strasbourg, Frane, and of the
spetral arhive of the Ritter Observatory of the University of Toledo, Ohio, USA.
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Contat binary EP And (GSC 2827-17, 1
h
42
m
29:
s
32, +44
Æ
45
0
42:
00
4, 2000.0, V
max
= 11:
m
9)
was disovered by Strohmeier et al. (1955). Due to high proper motion, the system was
later misidentied and designated as NSV 598 (see Manek, 1994). Its orbital period was
reently studied by Qian & Yuan (2001). The authors onluded that the period of the
system is inreasing at the rate dP=dt = 1:16  10
 7
day year
 1
and gave the following
quadrati ephemeris for the primary minimum:
Min I = 2 442 638:5134 + 0:404110940 E + 6:44 10
 11
 E
2
:
9 1 9
(1)
Apart from two photoeletri (Homann, 1983) and one CCD (Diethelm, 1997) minima
no photoeletri or CCD light urve of the system has been published. Therefore we
inluded the system into the photoeletri monitoring of ontat binaries.
New BV light urves of EP And were obtained at the Stara Lesna observatory of the
Astronomial Institute of the Slovak Aademy of Sienes. The observations were taken
on for nights August 15, 16 and September 19, 20, 2001. The 0.6-m Cassegrain telesope
equipped with a single-hannel photoeletri photometer was used. Data redution, the
atmospheri extintion orretion and transformation to the standard international BV
system were arried out in the usual way (see Pribulla et al., 2001). GSC 2827-575 and
GSC 2827-2135 were used as the omparison and hek stars, respetively. The omparison
star was found to be stable with respet to the hek star within 0:
m
015 in the V passband.
Our observations were used to determine 3 new minima times (Table 1) using Kwee & van
Woerden method. All BV observations, shown in Fig. 1 (with respet to GSC 2827-575),
were phased using linear ephemeris:
Min (I) = HJD 2 452 137:5293 + 0:40411056 E;
20 19
(2)
determined from all available photoeletri (w = 2) and CCD minima (w = 1). The
minima our at present about 0.125 of the period later than predited by ephemeris (1).
The shape of the minima (Fig. 1) indiates that the system is very probably totally
elipsing. Therefore we tried to found preliminary photometri elements. Sine the binary
is rather faint its spetral type is unknown. The Tyho Catalogue (ESA, 1997) gives
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Figure 1. BV light urves of EP And with respet to GSC 2828-575 aording to ephemeris (2)
B V = 0:626209. Due to the large error (aused by the variability of the system) and
interstellar absorption we have estimated the intrinsi olour index from the period-olour
relation of Wang (1994): (B   V )
0
= 0:062   1:31 logP . The resulting intrinsi olour
(B   V )
0
= 0:577 orresponds to the F9V spetral type and T
e
= 5960 K (Popper,
1980). The depth of the minima  0:
m
60 limits the possible range of the mass ratios to
m
2
=m
1
> 0:3. For q > 0:35 beause of the observed depth of the minima, the elipses
would be partial. The photometri elements were determined using the 1992 version of the
Wilson & Devinney (1971) ode. The limb and gravity darkening oeÆients as well as
bolometri albedos were xed appropriate to the onvetive envelope and mean eetive
temperature. The resulting photometri elements are: q = 0:34, i = 80:
Æ
4, ll-out = 0.39,
T
2
= 6073 K. The orresponding ts are depited in Fig. 2. Although the seondary
omponent is slightly hotter and the system is probably of W UMa type, the minima are
of the same depth (due to the limb darkening). The seondary minimum (orresponding
Table 1: New times of primary (I) and seondary (II) minima obtained at the Stara Lesna observatory.
The standard errors of the minima are given in parentheses. The O C residuals are given with respet
to ephemeris (1)
JD
hel
Filter Type O   C
2 400 000+
52137.5286(1) B I  0:0521
52137.5292(1) V I  0:0515
52138.5379(4) V II  0:0531
52138.5380(1) B II  0:0530
52173.4966(3) V I  0:0503
52173.4969(2) B I  0:0500
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to aepted ephemeris for this system) is the transit.
Figure 2. The best ts of BV observations for q = 0:34. The B passband observations are shifted by
0.2 in intensities for larity
The onlusive determination of the photometri elements, reliable lassiation of the
light urve and type of the elipses would require more numerous and preise observations.
Aknowledgements. This study was supported by VEGA grant 2/1157 of the Slovak
Aademy of Sienes.
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COORDINATES AND IDENTIFICATIONS FOR
DOLIDZE S, C, AND MS STARS
SKIFF, BRIAN A.
Lowell Observatory, 1400 West Mars Hill Road, Flagsta AZ 86001-4499, USA (baslowell.edu)
In the ourse of other work I have obtained omplete identiations for a problemati
list of late-type stars by Dolidze (1975a). The harts were used to make the identia-
tions. Sine numerous substantial errors were found that have propagated elsewhere in
the literature, it was thought useful to publish the list separately. The orretions allow
linkage of the stars to other atalogues in the visible and infrared. This omplements a
seond similar list of late-M stars by Dolidze (Dolidze 1975b, Ski 1997).
Table 1 lists the ninety-one stars along with the best available positions and prinipal
identiations. The aronym `[D75b℄ Star' has been assigned to the stars in the Lortet
et al. (1994) \Ditionary". An asterisk next to the name indiates a note following the
table. The oordinates were drawn, in desending order of preferene, from: UCAC1
(Zaharias et al. 2000), Tyho-2 (Hg et al. 2000), the 2MASS point-soure atalogue
(seond release, Skrutskie et al. 2000), GSC-ACT (Gray 1999), USNO-A2.0 (Monet et
al. 1998), or the reent GSC-2.2 (STSI 2001). The soure of the positions is oded in
olumn `s' as follows: A = USNO-A2.0, G = GSC-ACT, g = GSC-2.2, M = 2MASS, T
= Tyho-2, U = UCAC1.
GSC and IRAS names are given as available. The MSX atalogue (Prie et al. 2001) was
a useful aid in identifying some of the stars. MSX identiations are shown in the notes for
objets not appearing in the IRAS atalogue. Sine no indiation of brightness is given for
the stars by Dolidze (or in SIMBAD), rough photo-blue magnitudes largely from USNO-
A2.0 are listed for nearly all the stars. The spetral types are from Dolidze. As indiated
in the notes, not all of these are orret, but are given as a reord of the soure paper.
The last olumn shows mostly variable-star designations or names from the Stephenson
S-star (1984, CSS) and arbon-star (1989, CGCS) or \reddened" star (Stephenson 1992,
StRS) atalogues. Two-thirds of the stars have additional identiations and omments
in the notes.
Table 1: Positions and identiations
[D75b℄ RA (2000) De s GSC IRAS mb spe Other IDs
1* 0 07 42.6 +60 22 54 - 4014-0240 15.1 S CSS 4
2 0 46 53.27 +56 40 08.4 G 3663-1363 00439+5623 C GW Cas
3 1 00 53.16 +56 36 45.2 T 3676-1346 00578+5620 10.9 S7,2 V365 Cas
4 1 28 36.19 +61 12 07.7 G 4031-2015 01252+6056 S PQ Cas
5 1 29 44.00 +61 41 41.7 G 4031-1549 01263+6125 15.2 S CSS 37
6* 1 35 09.71 +60 17 09.9 G 4031-2130 01318+6001 15.5 S CSS 38
7* 1 54 19.71 +21 53 20.6 T 1212-0468 01515+2138 10.6 S7,3 NSV 15403
2 IBVS 5185
Table 1 (ont'd.): Positions and identiations
[D75b℄ RA (2000) De s GSC IRAS mb spe Other IDs
8 2 08 31.02 +62 22 44.5 G 4037-2533 02048+6208 14.4 S CSS 47
9 2 18 52.44 +62 48 13.5 G 4050-0812 02151+6234 18.2 S CSS 50
10 2 19 16.76 +59 42 21.5 G 3698-2179 02156+5928 15.1 MS CSS 53
11* 2 21 20.28 +61 23 54.0 A 02176+6110 19.1 CS: CSS2 9
12* 2 23 11.95 +63 51 58.1 G 4054-0897 17.1 S StRS 44
13 2 24 44.77 +55 35 45.8 A 15.0 MS
14* 2 25 19.32 +58 16 10.4 G 3698-2696 16.0 MS
15 2 32 45.05 +58 14 37.5 G 3699-1448 02290+5801 C DU Per
16* 2 38 33.45 +61 54 31.1 G 4051-2337 15.6 MS CSS 59
17 2 40 29.35 +62 16 20.3 G 4051-2343 02365+6203 15 C CGCS 388
18* 2 44 31.02 +60 18 49.6 G 4047-2083 16.8 C
19 2 46 23.19 +60 08 20.0 G 4047-0252 02424+5955 16.3 S CSS 64
20 2 51 36.05 +59 07 11.7 A 02478+5854 17.2 S CSS 66
21* 2 53 44.55 +58 57 44.1 G 3713-1162 02498+5845 15.7 S
22* 2 58 14.89 +61 43 07.2 A 16.2 S CSS 68
23* 3 16 40.87 +58 23 53.4 G 3714-0995 03127+5812 15.3 C: CGCS 467
24* 3 17 36.46 +59 41 52.3 A 03136+5930 17.7 S CGCS 469
25* 3 39 50.79 +51 06 30.6 T 3325-0367 03361+5056 13.3 S CSS 78
26* 4 28 18.53 +25 31 41.1 G 1833-0749 04252+2525 14.5 C(R) V414 Tau
27* 4 56 07.33 +48 03 05.8 G 3348-2323 15.5 C:S:
28* 4 59 15.25 +47 36 01.2 G 3348-0978 04554+4731 15.9 MS
29* 5 06 30.15 +34 37 41.0 G 2397-0721 15.1 S DK Aur
30* 5 11 33.59 +47 40 47.0 G 3349-0826 15.1 MS CSS 122
31 5 11 39.28 +29 06 21.4 G 1858-0893 05085+2902 16.1 S CSS 125
32* 5 25 29.98 +32 53 08.3 M 2407-0897 14.6 MS CSS 136
33* 5 28 37.35 +34 02 28.1 M 2411-2106 15.2 MS CSS 140
34* 5 29 33.67 +27 49 34.2 M 1856-0659 14.3 MS
35 5 32 44.19 +29 02 51.7 M 1860-0128 05295+2900 16.8 MS CSS 143
36 5 35 11.21 +37 45 46.0 M 2910-0836 05318+3743 17.1 MS
37 5 36 52.06 +29 02 15.4 M 05336+2900 17.8 S CSS 146
38* 5 38 17.62 +28 11 44.1 M 1873-0803 05350+2809 14.7 S CSS 148
39 5 38 22.19 +35 37 29.2 G 2412-0264 05350+3535 16.1 S CSS 147
40* 5 39 15.52 +20 28 55.3 M 14.9 S:C:
41* 5 53 10.07 +29 13 27.9 M 1875-0733 14.9 S CSS 169
42 6 02 37.80 +29 07 05.8 M 1876-1740 15.1 MS CSS 180
43 6 05 27.89 +22 20 42.1 M 06024+2220 15.7 MS CSS 185
44 6 08 26.23 +28 06 43.1 M 1885-1055 06052+2807 13.9 S CSS 188
45 6 08 44.67 +31 09 41.1 M 2419-1008 06054+3110 15.0 S CSS 189
46* 6 09 32.97 +31 31 46.6 M 06062+3132 14.9 MS CSS 190
47* 6 10 09.60 +23 33 00.9 M 14.7 MS: CSS 193
48 6 10 34.60 +23 38 54.4 M 1877-1613 06075+2339 13.9 MS: CSS 195
49* 6 18 52.52 +21 12 16.1 M 1327-1382 15.2 MS: CSS 208
50 6 23 52.89 +21 18 30.1 T 1327-1623 06208+2120 13.4 S CSS 214
51 6 36 27.03 +07 00 33.3 G 0158-0371 06337+0703 14.9 S CSS 232
52* 6 39 03.23 +02 34 00.2 A 15.2 MS CSS 240
53 6 43 56.34 +01 44 59.3 A 06413+0148 14.9 S CSS 249
54* 6 44 42.71 +07 03 58.2 G 0159-3098 15 S CSS 250
55* 6 44 29.74  02 32 32.0 M 4803-1048 06419 0229 14.2 S NSV 3190
56 6 45 32.39 +06 47 06.4 G 0160-2107 15.1 S CSS 255
57 6 47 36.24 +09 38 19.6 G 075102499 06448+0941 15.3 MS BF Mon
58 6 48 08.67 +06 29 24.1 A 06454+0632 15.6 S CSS 259
59 6 48 57.08 +06 56 33.2 G 0160-0959 06462+0659 14.0 S CSS 262
60 6 55 40.14  05 31 02.4 G 4809-0418 06532 0527 14.4 S EN Mon
61* 7 14 01.66  14 36 00.7 T 5406-0728 07117 1430 12.8 C5,2 NSV 3471
62* 7 23 08.35  14 16 15.0 G 5407-2172 07208 1410 16.0 C3,3 CGCS 1684
IBVS 5185 3
Table 1 (ont'd.): Positions and identiations
[D75b℄ RA (2000) De s GSC IRAS mb spe Other IDs
63* 16 08 54.56  21 56 18.9 U 6213-1036 14.7 C:S:
64 18 22 42.51  16 29 28.2 U 18198 1631 16.8 S:C: CSS 1035
65* 18 23 34.97  17 05 10.2 U 6269-0443 12.8 S CSS 1036
66 18 33 02.93  19 46 26.1 G 6275-0751 18300 1948 13.3 S V2003 Sgr
67 18 30 34.57 +36 14 57.0 T 2636-0435 18288+3612 9.3 M7Se V530 Lyr
68* 20 06 33.96 +24 26 00.0 T 2158-0309 20044+2417 13.7 S4,2 DK Vul
69* 20 09 10.39 +21 57 03.1 T 1630-2890 20069+2148 12.4 C2,5 NSV 12842
70 20 12 32.28 +46 51 13.7 G 3559-2601 20109+4642 15.3 S CSS 1197
71 20 13 08.46 +48 34 45.0 T 3563-0623 20116+4825 14.1 C V1955 Cyg
72* 20 27 08.12 +36 33 06.5 T 2697-0092 20252+3623 13.2 S V441 Cyg
73* 20 28 06.44 +42 55 07.2 M 20263+4245 18 C CGCS 4868
74 20 41 28.71 +36 35 02.5 M 20395+3624 16.8 C CGCS 4936
75* 20 45 55.29 +36 32 18.6 M 2699-2004 15 S CSS 1238
76* 20 47 43.36 +34 19 03.3 M 2695-3678 20457+3408 15.8 S V1976 Cyg
77* 20 49 46.16 +11 29 41.7 T 1098-1282 20473+1118 8.4 K2p HD 198403
78* 20 50 41.32 +39 49 41.3 A 17.4 S NSV 25365
79* 21 01 19.71 +36 25 53.8 M 14.4 S V1896 Cyg
80* 21 14 19.81 +38 00 58.5 M 18.8 SC: V1235 Cyg
81* 21 37 19.03 +47 59 59.1 M 17.0 S CSS 1280
82* 21 44 29.21 +50 57 16.8 A 16.2 S CSS 1282
83* 21 55 24.87 +63 53 21.4 G 4270-0794 21540+6339 14.8 C CGCS 5508
84* 22 04 06.10 +59 52 45.2 G 3981-1326 16.5 S CSS 1289
85* 22 08 33.64 +63 34 54.0 G 4267-2710 15.2 C V513 Cep
86 22 09 47.53 +61 09 36.2 G 4263-1284 22081+6054 14.8 MS
87 22 23 54.88 +57 00 16.5 A 22220+5645 16.3 S CSS 1297
88* 23 14 52.69 +49 37 40.9 T 3631-1405 23125+4921 12.8 S4,3 BD+48
Æ
3979
89* 23 37 39.74 +58 50 45.9 g 23352+5834 S V850 Cas
90 23 46 18.48 +66 49 27.6 G 4293-0030 23439+6632 16.5 MS
91* 23 57 21.31 +58 25 03.7 A 23548+5808 16.6 S:C: V653 Cas
Notes:
1 the proper-motion star G 217-32; position is for epoh 2000; probably not S type
6 Dolidze position grossly in error
7 BD +21
Æ
255 = DO 8975 (K5)
11 middle star in a 20
00
ar of three
12 CSS 55 = MSX5C G132.8280+02.7717
14 MSX5C G135.0340 02.3791
16 MSX5C G135.1851+01.6128
18 [ABC90℄ maa 28 = MSX5C G136.4983+00.4551
21 S1* 52; M star, not S; see CSS rejeted stars
22 MSX5C G137.3620+02.4544; previously erroneously identied as IRAS 02545+6133
(wrong Dolidze position, IRAS uxes are for a nebula)
23 DO 26880 (N) = MSX5C G141.0116+00.7197
24 S1* 55 = CSS 71
25 DO 27408 (M2)
26 CGCS 696
27 ID assumes Dolidze hart has wrong star marked
28 Dolidze position swithed with star 30, f.
29 NIKC 5-7 = MSX5C G170.6337 03.7048
30 Dolidze position swithed with star 28, f.; in open luster NGC 1798
32 MSX5C G174.3450 01.4985
33 MSX5C G173.7492 00.3139
34 MSX5C G179.0448 03.5796
38 MSX5C G179.7805 01.7574, IRAS position poor
40 not onrmed as S type by Stephenson (1984), but 2MASS J  K = 1:6
41 MSX5C G180.6024+01.5613
46 previously erroneously identied as HD 252257 (F5) = BD +31
Æ
1209, for whih
Tyho-2 B   V = 0:54
4 IBVS 5185
47 MSX5C G187.4163+02.0648
49 MSX5C G190.4408+02.7191
52 MSX5C G209.2346 01.5810
54 MSX5C G205.8757+01.7297
55 CSS 251
56 also CSS 253: CSS has  30
0
De typo; MSX5C G206.2205+01.7840
61 CGCS 1610 = CSS 323; Dolidze  1
m
/+10
0
position error. CGCS 1610 previously
erroneously identied as GSC 5406-1554, for whih Tyho-2 B   V = 0:43
62 same as CGCS 1687
63 late-M type aording to Stephenson CGCS rejet list
65 MSX5C G014.6028 01.7665
68 DO 18567 (M6)
69 CGCS 4693
72 DO 19014 (M5); S4,6 (Stephenson 1984)
73 Kiso C3-26
75 MSX5C G077.9334 04.0741; previously erroneously identied as IRAS 20438+3622,
whih is another red star in the eld
76 CSS 1240
77 Dolidze notes that CH and BaII are possibly present in the spetrum
78 MSX5C G081.0885 02.7369
79 CSS 1256
80 ID assumes Dolidze hart has wrong star marked
81 MSX5C G092.7896 03.1822
82 MSX5C G095.6156 01.7247
83 this star is not IRAS 21540+6341 = V500 Cep, whih is a muh fainter star 3
0
north
in the open luster Berkeley 93 (and probably an M-supergiant, not a arbon star)
84 MSX5C G103.3386+03.5334
85 CGCS 5591; the arbon star was previously erroneously identied as GSC 4267-1485,
whih is a blue star (Tyho-2 B   V = 0:23)
88 CSS 1326 = DO 42750 (M4); Dolidze  1
h
RA error
89 type M5/7 in Dolidze (1975b)
91 CSS 1344
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Name of the objet:
GSC 1172.1452
Equatorial oordinates: Equinox:
R.A.= 23
h
32
m
32:
s
6 DEC.= 10
Æ
33
0
20
00
2000
Observatory and telesope:
W. Moshner: Private observatory, 32-m Rithey{Chretien telesope;
K. Bernhard: Private observatory, 20-m Shmidt{Cassegrain telesope
Figure 1. The phase diagram of GSC 1172.1452 assuming that the omparison star GSC 1172.1385
has V = 11:7. The CCD observations of Bernhard (open irles) and W. Moshner (lled irles) are
folded with the ephemeris given in the text
2 IBVS 5186
Detetor: W. Moshner: SBIG ST-9 amera;
K. Bernhard: Starlight Xpress SX amera
Filter(s): W. Moshner, K. Bernhard: None
Comparison star(s): GSC 1172.1385, V  11:
m
7
Chek star(s): GSC 1172.1483
Transformed to a standard system: No
Availability of the data:
Upon request
Type of variability: W UMa
Remarks:
In 1999 the variability of GSC 1172.1452 has been found as part of a programme to
disover and lassify new variables using CCD observations of seleted elds on the
edge of the northern Milky Way (eg. Bernhard & Lloyd 2000). Additional obser-
vations were performed on 9 nights between November 1999 and September 2001
(W. Moshner). This star has previously been referred to as Brh V30 (Bernhard
1999, Moshner 2001).
The times of minima were alulated using Kwee and Van Woerden method:
Type JD Hel. Error
Min I 2451487.3384 0.0010
Min II 2452123.4786 0.0005
Min I 2452133.5752 0.0005
Min II 2452135.4594 0.0005
Min II 2452136.4862 0.0005
Min II 2452137.5136 0.0005
Min I 2452144.5286 0.0005
Min I 2452176.3612 0.0005
The ephemeris was alulated using the \Least Square Method" on the observed
times of MinI:
MinI = HJD 2452144:5285 + 0:
d
3422865 E:
15 10
(1)
A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COORDINATES AND IDENTIFICATIONS FOR ROSINO'S
RED VARIABLES NEAR NGC 6749
SKIFF, BRIAN A.
Lowell Observatory, 1400 West Mars Hill Road, Flagsta AZ 86001-4499, USA (baslowell.edu)
As part of a photometri study of the obsured globular luster NGC 6749, Rosino
et al. (1997) inlude a list of seventy-eight new red variables within 1
Æ
of the luster.
Although two of the stars lie near the luster, probably none of them is related to it.
Perhaps beause the stars' positions were given to only 0:
0
1 preision, none of the stars
has yet reeived a GCVS designation.
The table below provides aurate oordinates and identiations for all the stars,
whih were disovered by Leonida Rosino. Their loations were veried on harts of the
region prepared by Rosino, opies of whih were provided by Sergio Ortolani. In general
the original oordinates are reasonably aurate, so that identiation ould be made
through diret omparison with the IRAS and MSX infrared atalogues, and in visible
light via USNO-A2.0 and GSC-2.2. Not all the stars appear in these atalogues, and there
are some modest position errors, so the harts were indispensable. In addition, many elds
were examined on the sky-survey plate-sans from the USNO-Flagsta \pixel server"
(Levine 2001). The POSS-II far-red IV-N plate-sans available here made loating these
very red stars a simple task; the multi-epoh red and blue plates also allowed veriation
of variability in many ases.
Table 1 lists the stars in the same order and with the same designations given by
Rosino et al. (1997) in their Table 3 (only the rst name if two are shown). Following
ommon onvention, I suggest the aronym `[ROB97℄' be used for these stars sine they
are not related to the globular luster. An asterisk by the name indiates a note following
the table. Many of the stars are very faint in blue light, and are thus not reorded in
USNO-A2.0 (Monet et al. 1998): beause objets were required to be deteted on both
plates in order to be aepted for the atalogue. Reourse was then made to GSC-2.2
(STSI 2001) sine this an inlude stars appearing only on the POSS-II IIIa-F red-light
plates. Some stars were in neither of these, but a reliable if not preise position was found
in the MSX atalogue (Prie et al. 2001), where the auray is 3
00
{5
00
. Positions for a
few stars were estimated (2
00
) using DSS images from the Goddard SkyView utility. Two
stars are best reorded in the GSC-ACT (Gray 1999). The position soures are oded in
olumn 's' of the table as follows: A = USNO-A2.0, G = GSC-ACT, g = GSC-2.2, S =
SkyView, X = MSX.
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Table 1: Red variables near NGC 6749
[ROB97℄ RA (2000) De s IRAS MSX5C mb mr
95 19 03 36.59 +02 37 37.0 g G036.6581{01.5062 16.5
39 19 03 40.5 +01 42 36 X 19011+0138 G035.8502{01.9408
63 19 04 08.04 +02 41 54.4 A 19016+0237 G036.7815{01.5906 19.2 13.8
2 * 19 04 08.40 +01 58 56.1 g 19016+0154 G036.1456{01.9191 16.9
40 19 04 18.26 +01 30 41.2 g G035.7456{02.1714 18.0
44 19 04 18.28 +02 51 12.5 g 19017+0246 G036.9392{01.5571 18.2 15.0
3 19 04 34.19 +02 06 45.9 g G036.3107{01.9553 15.3
151b * 19 04 39.55 +01 22 18.0 g 19021+0117 G035.6617{02.3146 18.3 13.3
17 * 19 04 42.82 +02 51 42.5 g 19022+0247 G036.9932{01.6440 19.4 17.9
19 19 04 50.52 +02 22 30.2 g 19023+0217 G036.5753{01.8953 17.7
92 19 04 51.16 +01 31 42.4 g 19023+0127 G035.8236{02.2853 15.7
17b * 19 04 51.7 +02 54 18 X 19023+0249 G037.0486{01.6572
5 19 04 50.78 +02 33 20.3 A 19023+0228 G036.7366{01.8133 19.4 15.6
7 * 19 04 53.17 +02 08 40.3 g 19023+0204 G036.3748{02.0111 17.0 13.5
36A 19 04 55.82 +01 21 29.5 g 19023+0116 G035.6806{02.3809 16.3
4 19 04 54.01 +02 37 47.3 g 19024+0233 G036.8080{01.7920 19.5 16.7
37 19 05 04.61 +01 16 03.9 A 19025+0111 G035.6168{02.4547 19.5 16.4
41 19 05 10.31 +01 38 02.3 A 19.6 16.7
26 19 05 09.85 +02 18 00.1 g 19026+0213 G036.5457{02.0015 15.4
6-12 * 19 05 09.7 +02 13 38 X 19026+0209 G036.4804{02.0344
91 19 05 14.64 +01 44 52.2 A G036.0633{02.2721 19.3 14.1
A-1 * 19 05 14.69 +01 55 51.6 A 19027+0151 G036.2267{02.1886 19.0 17.5
A-2 19 05 17.34 +01 53 31.5 g 19027+0148 G036.1965{02.2166 16.8
42 19 05 18.49 +01 39 35.9 g 19027+0134 G035.9926{02.3266 18.7 16.2
27 19 05 19.88 +02 27 41.2 g 19028+0223 G036.7083{01.9648 19.2 17.4
10 19 05 21.84 +01 42 33.0 A G036.0428{02.3158 19.0 16.6
31b 19 05 56.40 +02 56 51.2 g 19034+0252 G037.2099{01.8761 19.4 14.5
8 19 06 01.62 +02 08 58.3 A G036.5099{02.2616 16.5 15.5
4-3 19 06 01.48 +01 50 03.3 g 19035+0145 G036.2290{02.4058 16.5
60 19 06 07.61 +01 22 01.9 g 19035+0117 G035.8257{02.6421 15.2
9 19 06 17.11 +02 12 42.0 g 19037+0207 G036.5952{02.2906 18.6
12 * 19 06 19.23 +01 57 02.0 g 19038+0152 G036.3667{02.4182 17.3
37h 19 06 27.9 +00 59 42 X 19039+0055 G035.5331{02.8881
6-6 19 06 28.3 +03 10 19 X G037.4705{01.8922
31ter * 19 06 39.45 +03 26 26.6 G 19041+0321 G037.7290{01.8106 15.5
20 * 19 06 41.25 +03 02 18.1 G G037.3769{02.0004
6-4 * 19 06 43.08 +03 17 12.4 A 18.0 15.0
6-4b * 19 06 45.2 +03 16 41 S G037.5965{01.9073
31 * 19 06 46.86 +03 25 21.7 g G037.7275{01.8459 12.9
20 * 19 06 58.20 +02 59 09.2 g 17.4
20b * 19 06 55.76 +02 59 44.4 A 19044+0254 G037.3662{02.0744 18.1 13.8
51 19 07 01.16 +01 29 59.1 g 19044+0125 G036.0464{02.7801 14.8
81 * 19 07 03.16 +02 31 02.0 g G036.9552{02.3214 18.2
80 19 07 13.23 +01 17 20.3 A 19046+0112 G035.8811{02.9211 16.3 12.3
30 19 07 12.9 +03 21 03 X 19047+0316 G037.7147{01.9748
6-2 * 19 07 14.15 +03 25 05.8 g G037.7769{01.9494 18.1
53b * 19 07 19.30 +01 49 34.3 g 19047+0144 G036.3710{02.6974 18.3 16.2
X-2 * 19 07 27.08 +02 24 33.8 A G036.9046{02.4591 19.9 15.3
X-1 * 19 07 31.27 +02 33 42.9 g 19049+0228 G037.0480{02.4031 17.4 14.8
19-II 19 07 34.10 +02 50 10.2 A G037.2980{02.2891 18.3 16.1
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Table 1 (ont'd.): Red variables near NGC 6749
[ROB97℄ RA (2000) De s IRAS MSX5C mb mr
32 19 07 37.6 +03 29 25 X 19051+0324 G037.8860{02.0022
82 * 19 08 06.96 +02 19 09.1 g G036.9008{02.6471 15.9
82b * 19 08 06.30 +02 17 41.6 g G036.8784{02.6570 18.4 15.5
18 * 19 08 10.00 +02 31 50.2 A 17.7 14.2
53 19 08 18.3 +01 46 28 X 19057+0141 G036.4378{02.9400
52b 19 08 33.68 +01 55 52.9 A 19060+0150 G036.6067{02.9246 19.3 14.9
25d * 19 08 45.78 +03 16 01.9 A 19062+0311 G037.8176{02.3571 15.8 11.8
52 * 19 08 48.10 +01 39 28.8 A 19062+0134 G036.3932{03.1054 18.1 14.9
83 * 19 08 49.8 +02 50 46 X 19063+0245 G037.4513{02.5647
25 19 09 02.79 +03 06 25.0 g G037.7085{02.4934 17.2 13.8
33 * 19 09 17.34 +02 54 52.5 A 19067+0249 G037.5654{02.6349 18.8 15.4
25b * 19 09 31.32 +03 03 16.4 g 19069+0258 G037.7171{02.6229 17.5 13.3
22 19 09 40.86 +02 13 25.7 g 19071+0208 G036.9955{03.0391 19.2 13.7
6-14 * 19 09 52.96 +02 54 21.0 A 19073+0249 G037.6255{02.7710 17.5 14.0
45 * 19 09 53.63 +02 46 27.1 A 19074+0241 G037.5101{02.8336 17.7 12.8
6-14b 19 09 58.89 +02 51 33.5 A 19074+0246 G037.5958{02.8137 18.2 14.6
0-2 * 19 10 02.66 +03 03 50.5 g G037.7852{02.7342 19.3 16.1
7-1 19 10 06.6 +03 43 26 X 19076+0338 G038.3787{02.4449
23 19 10 08.55 +02 16 29.8 g 19076+0211 G037.0943{03.1183 15.4
25e * 19 10 06.99 +03 08 17.4 g 19075+0303 G037.8584{02.7161
34 19 10 12.30 +02 44 37.5 A G037.5181{02.9159 17.6 14.2
44 * 19 10 21.83 +02 24 20.4 g 19.1 17.8
44b 19 10 23.52 +02 25 25.4 g G037.2556{03.1049 19.4 17.6
6-14a 19 10 21.70 +02 58 07.6 g G037.7368{02.8484 18.9 17.0
24 19 10 25.59 +02 18 32.5 g G037.1574{03.1649 18.1 14.0
6C * 19 11 10.88 +02 35 02.1 g G037.4885{03.2073 19.2 15.9
6-16 19 11 30.0 +02 50 25 S
6d 19 12 00.88 +02 34 27.9 g 19094+0229 G037.5758{03.3944 16.8
Notes:
2 ROB +2
s
RA error
151b PK 035{02 1 (not a planetary nebula)
17 ROB  0:
0
7 De error
17b rowded; northwestern star in a  5
00
trio
7 southeastern star of a  2
00
pair; ompanion is not red
6-12 northern star of a  2
00
pair; ompanion is not red
A-1 Cl* NGC 6749 ROB A-1; rowded
A-2 superposed on NGC 6749; rowded
12 ROB  2
s
/+0:
0
9 position error
31ter GSC 0466-0506; ROB +0:
0
7 De error; rowded
20 GSC 0466-2783; rowded
6-4 ROB +1
s
/{1:
0
2 position error
6-4b ROB  15
00
De error
31 rowded
20 ROB  2
s
/{1:
0
1 position error
20b ROB +2
s
/{0:
0
6 position error; hart ID unambiguous
81 ROB 25
00
position error (wrong star marked on hart)
6-2 ROB  20
00
De error
53b ROB  15
00
De error
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X-2 ROB  1
s
RA error
X-1 ROB 35
00
position error; rowded by star on southwest
82 ROB 15
00
position error
82b ROB 14
00
position error
18 ROB  2
s
RA error; not in IRAS/MSX, but hart ID unambiguous. southwestern star
of a  2
00
pair
25d ROB 27
00
position error, but ID ertain from mags, type M8 in Kwok et al. (1997)
52 rowded
83 eastern star of a  4
00
pair
33 outside IRAS position error-ellipse, but ID near-ertain
25b large IRAS position error-ellipse
6-14 ROB 18
00
position error
45 IRAS position poor
0-2 southeastern star of a  2
00
pair
25e ROB +2
s
RA error, southwestern star of a pair
44 ID unambiguous on POSS-II IV-N sans
6C ROB 19
00
position error
The two olumns following the oordinates show IRAS and MSX names as available.
Both surveys reah to relatively faint limits in this area, evidently due to favorable infrared
bakgrounds. Photo-blue (mb) and -red (mr) magnitudes from either USNO-A2.0 or GSC-
2.2 are shown as a rough guide in brightness. Periods and magnitude ranges in the I band
are given in the soure paper. At maximum the stars lie in the range 10
m
< I < 13
m
.
Rosino et al. (1997) note that the spetral lasses of the stars are between M5 and M8,
but types are not available for individual stars.
I am grateful to Sergio Ortolani (Univ. Padova) for supplying photoopies of Rosino's
harts of the eld, and for friendly help and interest. I also reeived helpful orrespondene
from Nikolai Samus (Sternberg Institute).
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FURTHER IMPROVEMENT OF THE PERIOD
AND NEW R LIGHT CURVE OF CQ UMa
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The ool hemially peuliar SrCrEu star CQ UMa = HR 5153 = HD 119213 (m
V
=
6:28) belongs to the best photometrially monitored stars of its type. The star exhibits
relatively large light variations in the blue (namely in Stromgren's v olour) and smaller
antiphased ones in the red. While in the blue and yellow regions hundreds of reliable
photometri measurements exist, our knowledge about the light behaviour of the star in
the red and near infrared only reposed on several measurements done by Musielok et al.
(1980) as a part of their intermediate band ten-olour photometry.
The requirement of reliable red data and need for enlargement of the time base of
light variation measurements essential for further improvement of the period of the star
indued us to start with systemati observations of CQ UMa in Stromgren's v lter and
Johnson's R lter.
The detailed history of the CQ UMa period determination is published in Mikulasek
(1987). The latest improvement of light elements based on 215 B and 102 v measurements
referred to the more or less symmetrial minimum of light in v olour were published by

Ziznovsky & Mikulasek (1995):
JD
hel
(Min v) = 2445349:7263(47) + (E   1878) 2:
d
4499141(38):
In this paper we present 54 measurements in R and 30 new measurements in v taken in
56 individual moments in the time interval fromMarh 1994 to May 2000. All photometri
measurements were done by the red sensitive photometer attahed to the 0.6-m telesope
of the Skalnate Pleso Observatory. HD 120874 = HR 5216 (m
V
= 6:46) was used as a
omparison star. All new data obtained were used for the improvement of the period of
CQ UMa.
The omprehensive examination of all urrently available photometri data (inluding
our new data | see Figs. 1 and 2) partiularly onrmed that eah of the observed
light urves in the region at least 350 nm to 800 nm an be well enough represented by
the linear ombination of a onstant and two basi harmoni polynomials of the seond
order (Mikulasek, 1994). Hene we ould apply our newly developed method for an
improvement of period of periodially variable stars (Mikulasek, in preparation) to all
2 IBVS 5188
aessible photometri data with suÆient amplitude of variations/noise ratio. In the
total we have used 884 measurements of nine authors (Burke & Howard, 1972; ESA,
1997; Jetsu et al., 1992; Mikulasek et al., 1978; Musielok et al., 1980; Pavlovski, 1979;
Pyper & Adelman, 1985; Winzer, 1974; Wol & Morrison, 1975; this paper) obtained in
the u; v; b; U;B;R and H olours, the last being the instrumental olour of the Hipparos
satellite. The whole material more or less uniformly overs the time interval of thirty
years or 4457 stellar revolutions.
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Figure 1. The v light urve of CQ UMa. Smooth line: the tted light urve. Symbols: Æ Pyper &
Adelman (1985),  Musielok et al. (1980), + Wol & Morrison (1975),  this paper
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Figure 2. The R light urve of CQ UMa. Dots: observations, smooth line: the tted light urve
The times of v minima are given by the relation:
JD
hel
(Min v) = 2445925:4255(37) + (E   2113) 2:
d
4499117(29);
the initial epoh (E = 0) orresponds to the v olour light minimum immediately pre-
eding the rst photometri observation of CQ UMa. The reliability of this ephemeris is
extreme, the standard unertainty of the phase determination being 0.002.
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Our new photometry indiates that the period of light variations of the star was stable
within the last 30 years, whih onrms an inredible stability of photometri patterns
on the stellar surfae responsible for the light variability.
This work was supported by VEGA grant No. 7107.
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NEW W UMa TYPE ECLIPSING BINARIES
IN THE GLOBULAR CLUSTER M15
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VAR 1
Name of the objet:
W1
Equatorial oordinates: Equinox:
R.A.= 21
h
30
m
21:
s
06 DEC.= +12
Æ
9
0
9:
00
3 2000
VAR 2
Name of the objet:
W2
Equatorial oordinates: Equinox:
R.A.= 21
h
29
m
52:
s
25 DEC.= +12
Æ
6
0
11:
00
2 2000
Observatory and telesope:
BOAO (Bohyunsan Optial Astronomy Observatory), 1.8-m reetor (f=8, Casse-
grain fous)
Detetor: Thinned bak illuminated SITe 2048 2048 hip (11:
0
6
11:
0
6)
Filter(s): B, V
Availability of the data:
Through IBVS Web-site as les 5189-t1.txt, 5189-t2.txt, 5189-t3.txt, and 5189-
t4.txt
Transformed to a standard system: Landolt (1992)
Standard stars (eld) used:
Type of variability: W UMa
2 IBVS 5189
Remarks:
Time-series BV CCD photometry was performed over three nights for W1 and nine
nights for W2 from 1997 to 2000. Using IRAF/CCDRED pakage, we proessed
CCD images to orret oversan regions, trim unreliable subsetions, subtrat bias
frames and orret at eld images. Instrumental magnitudes were obtained using
the Point Spread Funtion tting photometry routine in IRAF/DAOPHOT pak-
age (Massey & Davis 1992). We applied the ensemble normalization tehnique
(Gilliland & Brown 1988, Jeon et al. 2001) to standardize the instrumental mag-
nitudes of all stars in the time-series CCD frames. Two new faint (hV i = 20:
m
246,
hBi   hV i = 1:
m
014 & P = 0:
d
23306 for W1; hV i = 19:
m
791, hBi   hV i = 0:
m
560 &
P = 0:
d
23576 for W2) W UMa type stars in globular luster M15 were disovered.
Figure 1. Finding hart of the two W UMa type variable stars, W1 and W2, in globular luster M15
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W2 V: P=0.23576
Phase
W2 B: P=0.23576
W1 V: P=0.23306
Phase
W1 B: P=0.23306
Figure 2. Light urves of the two W UMa type stars
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UBV PHOTOMETRY OF THE W UMa STAR
V839 OPHIUCHI
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Name of the objet:
V839 Oph = HD166231 = BD +09
Æ
3584
Equatorial oordinates: Equinox:
R.A.= 18
h
09
m
21:
s
27 DEC.= +09
Æ
09
0
03:
00
6 2000.0
Observatory and telesope:
51-m Cassegrain telesope of Biruni Observatory at Shiraz University, Shiraz, Iran
Detetor: Unrefrigerated RCA4509 photomultiplier tube
Filter(s): U , B and V lters of Johnson system
Transformed to a standard system: No
Comparison star(s): BD +09
Æ
3589 = HD 166414
Chek star(s): BD +09
Æ
3573 = HD 166015
Availability of the data:
Upon request
Type of variability: W UMa
Remarks:
In this paper we present UBV light urves of V839 Oph, whih was disovered to
be a W UMa type system by Rigollet (1947). The observations were made during
the summer of 2000 (for ve nights) with U , B and V lters. The phases of the
observations were alulated using the linear part of the light elements given by
Akalin & Derman (1997):
HJD
min I
= 2449536:38555 + 0:
d
4090041886 E:
Times of minima were determined by Kwee and VanWoerden (1956) method. Table
1 presents the derived times of minima in Helioentri Julian Date (I for primary
and II for seondary) and also O   C were alulated with respet to linear (l),
quadrati (q) and sinusoidal (s) ephemeris. The derived light and olor urves for
U , B and V lters are illustrated in Figure 1.
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Figure 1. The light and olor urves of V839 Oph
Minima times and O   C of V839 Oph
JD Hel.
Min Error (O   C)
l
(O   C)
q
(O   C)
s
2400000+
51745:4208 I 0.0004  0.0076  0.0015  0.0033
51783:2533 II 0.0021  0.0081  0.0020  0.0030
Aknowledgements:
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V842 Her: A W UMa STAR WITH CONSTANT PERIOD
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The poorly-studied variable star V842 Herulis = BD +50
Æ
2255 = NSV 7457 = BV
103 is a late-type ontat binary system showing remarkable spot ativity (Vandenbroere,
1993, Torres & Melendo, 1996). The light-urve shows the so-alled O'Connell-eet
(the heights of the two maxima dier from eah other, V = V
MaxII
  V
MaxI
). Its
rate is variable: Vandenbroere (1993) and Torres & Melendo (1996) found V = 0:
m
1
and V = 0:
m
03 magnitudes, respetively. The light urve has been analysed by Torres &
Melendo (1996). The radial veloity urve has been onstruted by Ruinski & Lu (1999).
Aording to Filatov (1960) the star was an RR Lyr variable but Vandenbroere (1993)
has learly showed that the objet was a W UMa star. Vandenbroere (1993) also reviewed
the history of the star by 1993, and suspeted a period inrease. Filatov (1960) published
several moments of maxima and based on these moments Vandenbroere (1993) found the
following ephemeris
Max = HJD 2430850:002 + 0:
d
4190076 E (1)
valid for 1943-1959. For the early 1990s Vandenbroere (1993) obtained the following
ephemeris from her own new observations:
Min = HJD 2447643:1786 + 0:
d
4190306 E (2)
This period is longer by almost 2 seonds than that of given by Eq. (1).
Later, Torres & Melendo (1996) published a dierent ephemeris based on their 1996
observations:
Min = HJD 2450177:4767 + 0:
d
41906 E (3)
whih period is again longer than the previously mentioned ones.
Sine these values suggest about 30 se/entury period variation we deided to observe
the system. Note that the highest rates of similar long term period inreases in W UMa
stars are 2.7 seonds/entury for V839 Oph (Wolf et al., 1996), 3.1 seonds/entury for
UZ Leo (Hegedus & Jager, 1992) and 5.3 seonds/entury for XY Boo (Molk & Wolf,
1998).
V842 Herulis was observed on four nights in April and May, 2000 with the 60/90/180
m Shmidt-telesope of Konkoly Observatory. The detetor is desribed in Bakos (1998).
The CCD-frames were orreted for osmi-ray events, and they were bias-subtrated and
at-elded. Individual instrumental magnitudes were determined by the IRAF/DAOPHOT
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pakage. The following stars were used as omparison stars: GSC 3497-31, 3497-51, 3497-
239, 3497-346 and 3497-349. The data an be requested from the author.
List of the available minima (visual and CCD ones) and the orresponding O   C
values are found in Table 1.
In two ases we had to hange the type of minima from primary to seondary or
vie versa, beause the published types seemed to be wrong. The period was onstant
between JD 2 490 000 and JD 2 452 000. New ephemeris was determined based on
CCD/PE minima tabulated in Table 1:
Min I = HJD 2450177:48(16) + 0:419037(9) E (4)
and the orresponding residuals are listed in Table 1 as O   C
1
. Note that the period
remains the same when all minima are taken into aount. Sine period variation was
suspeted, a paraboli ephemeris was also omputed using CCD/PE minima:
Min I = HJD 2450177:48(02) + 0:419035(8) E + 1:047  10
 9
 E
2
(5)
The orresponding residuals are listed in Table 1 as O   C
2
. This ephemeris would yield
a rate of period variation of  8 se/entury.
In the following analysis only the CCD/PE minima were used. The sum of squares
of residuals is 5:7  10
 4
d
2
and 4:1  10
 4
d
2
for the linear and the paraboli ephemeris,
respetively. In the ase of the paraboli representation, one an estimate the period to
be 0.4190206 at the time of Filatov's observations (see above). Thus, there is a 1 seond
disrepany between this estimation and the period determined by Vandenbroere (1993)
for that time.
Taken into aount this, and the fat that the sums of squares of residuals are not
signiantly dierent for linear and paraboli approximations, we an state that the period
of V842 Her has been onstant in the last deade. However, sudden period hange or
hanges in the past annot be exluded. To solve the question of the period variation of
this rather bright system further aurate CCD observations are needed.
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Figure 1. O-C diagram of V842 Herulis. Squares and rosses are denoting CCD and visual minima,
respetively. Dotted line: linear ephemeris (Eq. (4)), solid line: paraboli ephemeris (Eq. (5)).
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Figure 2. Dierential R light urve of V842 Her.
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Table 1: List of minima of V842 Herulis
Min
HJD
  E Type Error O   C
1
O   C
2
Referene
 2400000 of obs.
49074.600  2632 vis 0.004 +0.026 +0.015 BBSAG 105
49075.430  2630 vis 0.002 +0.018 +0.007 "
49076.459  2627.5 vis 0.003  0.001  0.012 "
49124.459  2513 vis 0.001 +0.020 +0.009 "
49124.65948  2512.5 PE 0.00012 +0.0106 +0.0001 Diethelm, 1994
49205.367*  2320 vis 0.006 +0.053 +0.044 BBSAG 105
49237.375  2243.5 vis 0.005 +0.005  0.004 "
49296.265  2103 vis 0.003 +0.020 +0.013 BBSAG 107
49780.662  947 vis 0.002 +0.009 +0.008 BBSAG 110
49799.508  902 vis 0.004  0.001  0.003 "
49929.4182  592 CCD 0.0012 +0.007 +0.009 BBSAG 109
50144.3803  79 CCD +0.0027 +0.0039 Agerer & Huebsher, 1997
50144.5898  78.5 CCD +0.0027 +0.0039 "
50151.5038  62 CCD +0.0025 +0.0038 "
50171.6089  14 CCD 0.0002  0.0062  0.0048 Melendo & Torres, 2000
50177.4766 0 CCD 0.0004  0.0050  0.0036 "
50178.5247 2.5 CCD 0.0004  0.0045  0.0031 "
50200.535 55 vis 0.003 +0.006 +0.008 BBSAG 115
50207.4404 71.5 CCD 0.0004  0.0024  0.0009 Melendo, 2000
50228.5892 122 CCD 0.0027  0.0150  0.0134 "
50516.4872 809 CCD 0.0005 +0.0039 +0.0064 Agerer & Huebsher, 1998
50538.486 861.5 vis 0.006 +0.003 +0.006 BBSAG 115
50541.4204 868.5 CCD 0.0010  0.0044 +0.0068 Agerer & Huebsher, 1998
50556.499 904.5 vis 0.002  0.002 +0.0001 BBSAG 116
51030.441 2035.5 vis 0.005 +0.008 +0.009 BBSAG 121
51327.534* 2744.5 vis 0.004 +0.003 +0.002 "
51425.388 2978 vis 0.003 +0.012 +0.001 "
51430.412 2990 vis 0.004 +0.007 +0.005 "
51664.4431 3548.5 CCD 0.0002 +0.0054 +0.0012 this paper
51668.4211 3558 CCD 0.0006 +0.0026  0.0017 "
51722.475 3687 vis 0.003 +0.001  0.004 Vandenbroere, 2000
Abbreviations: vis: visual, PE: photoeletri
Asterisk means that published type of minimum was hanged.
COMMISSIONS 27 AND 42 OF THE IAU
INFORMATION BULLETIN ON VARIABLE STARS
Number 5192
Konkoly Observatory
Budapest
31 Otober 2001
HU ISSN 0374 { 0676
CCD LIGHT CURVES OF ROTSE1 VARIABLES, XII: GSC 3073:837 Her,
ROTSE1 J171239.42+330800.2 Her, GSC 2604:1671 Her AND GSC 3094:120 Her
BL

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BBSAG, Shusselaher 1, CH-8636 Wald, Switzerland; e-mail : blaettler-waldbluewin.h
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h
VAR 1:
Name of the objet:
GSC 3073:837 = ROTSE1 J171017.73+382639.0
Equatorial oordinates: Equinox:
R.A.= 17
h
10
m
17.7
s
DEC.= +38
Æ
26
0
39
00
2000.0
Comparison star(s): GSC 3072:1886
Chek star(s): GSC 3072:1726
VAR 2:
Name of the objet:
ROTSE1 J171239.42+330800.2
Equatorial oordinates: Equinox:
R.A.= 17
h
12
m
39.4
s
DEC.= +33
Æ
08
0
00
00
2000.0
Comparison star(s): J171233.92+330640.5
Chek star(s): J171228.03+330541.8
VAR 3:
Name of the objet:
GSC 2604:1671 = ROTSE1 J171839.88+355423.8
Equatorial oordinates: Equinox:
R.A.= 17
h
18
m
39.9
s
DEC.= +35
Æ
54
0
24
00
2000.0
Comparison star(s): GSC 2604:897
Chek star(s): GSC 2604:857
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VAR 4:
Name of the objet:
GSC 3094:120 = ROTSE1 J172023.86+411515.3
Equatorial oordinates: Equinox:
R.A.= 17
h
20
m
23.9
s
DEC.= +41
Æ
15
0
15
00
2000.0
Comparison star(s): GSC 3077:591
Chek star(s): GSC 3094:80
Observatory and telesope:
Private observatory Shusselaher, Wald, 0.15-m Starre refrator
Detetor: SBIG ST-7 CCD amera
Filter(s): None
Availability of the data:
Upon request from diethelmastro.unibas.h
Type of variability: EW
Figure 1. CCD light urve (without lter) of GSC 3073:837
IBVS 5192 3
Figure 2. CCD light urve (without lter) of ROTSE1 J171239.42+330800.2
Figure 3. CCD light urve (without lter) of GSC 2604:1671
Figure 4. CCD light urve (without lter) of GSC 3094:120
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Remarks:
As a byprodut of the ROTSE1 CCD survey, a large number of new variables have
been disovered (Akerlof et al., 2000). In a series of papers, we report unltered
CCD observations for some of the lose binary systems (type EW) in the list of
Akerlof et al. (2000). This installment ontains information on four variables in
the onstellation Herulis. The four stars were observed with our CCD equipment
as mentioned above during 7 nights between JD 2452056 and JD 2452082. A total of
136 CCD frames were measured of GSC 3073:837 (VAR 1), 134 frames of ROTSE1
J171239.42+330800.2 (VAR 2), 130 frames of GSC 2604:1671 (VAR 3) and 131
frames for GSC 3094:120 (VAR 4). Figures 1 through 4 show our observations
folded with the elements:
GSC 3073:837: JD(min,hel) = 2452065:5005 + 0:240641 E;
ROTSE1 J171239.42+330800.2: JD(min,hel) = 2452073:3641 + 0:320737 E;
GSC2604:1671: JD(min,hel) = 2452056:3941 + 0:287848 E;
GSC3094:120: JD(min,hel) = 2452056:3775 + 0:315408 E.
These elements of variation are dedued from a linear t to the normal minima from
the ROTSE1 data (Diethelm, 2001) and the timings of minimum derived from our
data given in Blattler (2001).The light urve of ROTSE1 J171239.42+330800.2 is
somewhat unusual beause of the marked dierene in the depth of the two minima
(0.12 mag) as well as the O'Connell eet. This variable is situated in a GSC \blind
spot".
Aknowledgements:
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h made use of the SIMBAD data base, operated at CDS, Strasbourg,
Frane
Referen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EMISSION ACTIVITY OF THE Be STAR 28 CMa:
ENTERING A NEW CYCLE?

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The bright southern Be star 28 CMa (HR2740, HD56139) is proto-typial of the spe-
trosopi and photometri variability of Be stars. New modeling tehniques have been
tested on it. Very onspiuous line prole variations (lpv) with a period of 1.37 d were
disovered by Baade (1982a). A detailed desription of the lpv of Hei 6678 was presented
by

Ste et al. (1999), and advaned non-radial pulsation models for dierent spetral lines
were omputed by Maintz et al. (2000). Although rapid light variations have been known
almost equally early (Baade, 1982b), the derived periods were questionable and inonsis-
tent with the spetrosopi one.

Ste et al. (1999) analysed the Stromgren and Geneva
photometry obtained during 16 years and isolated the 1.37 d periodi omponent of the
light variations, whose amplitude is variable from season to season and reahes only a few
mmag. These rapid periodi variations are ombined with muh larger variations on time
sales of weeks to years. The latter are probably onneted with the photospheri ativity
of the star as well as with restruturing in the irumstellar disk. A large brightening by
about 0.
m
4 was observed by Hipparos in 1992. New observations show that an emission
outburst of a omparable intensity started in 2001.
Visual observations sine 1997 April and the 1990-1993 Hipparos database reveal
that the photometri ground state of 28CMa orresponds to a magnitude of 4.
m
05
visually or 3.
m
98 in the Hipparos broad photometri band. Superimposed on this
plateau are utuations, mainly in the form of brightenings by up to 0.1 mag. The most
reent brightening, whih started in 2001 Marh and reahed about 3.
m
8 in June, has
a signiantly larger amplitude. First visual observations revealing the strength of this
new outburst were obtained by E. De Bernardini (Buenos Aires) on Ot. 13, 2001 and
onrmed by SO on Ot. 19. The star reahed V
vis
= 3.
m
67. The rising branh of the
2001 light urve resembles the one during the 1992 Hipparos outburst (see Fig. 1). The
most reent observations from the end of Otober 2001 seem to indiate that the outburst
has already reahed the desending branh.
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Figure 1. The strongest emission outbursts of 28 CMa observed during the past deade: the 1992
event overed by Hipparos (lower panel, Perryman 1997) and the 2001 outburst doumented by visual
observations by SO (upper panel). The unertainty of the visual magnitudes is 0.05-0.10 mag before
HJD 2451900 and 0.03-0.05 mag thereafter. The times of H observations by Hanushik et al. (1996)
are indiated in the upper part of the lower panel. Intervals of the spetrosopi observing runs used in
Fig. 2 are marked in a similar way in the upper panel.
Three high-resolution spetra obtained on Otober 23 and 24, 2001 with the FEROS
ehelle spetrograph and ber link to the ESO 1.5-m telesope on La Silla onrm a
strong outburst event. The total equivalent width of the Balmer emission lines dropped
signiantly (whih is partly due to the strong inrease in the ontinuum ux). But the
strength of the wings inreased with respet to previous years. The H peak height,
E/C, of  3.0 is among the lowest values ever observed (see Fig. 2 and Harmane, 1998).
The shoulders in the emission prole have disappeared and the previous typial wine-
bottle shape is no longer there. The other Balmer lines, partiularly H and HÆ, show
an asymmetri struture in their ores. By ontrast, intensity of metal emission lines
inreased only little and their peak separation did not hange ompared to January 2000
spetra (see Rivinius et al., 2001; Fig. 1). No emission is detetable in the wings of He i
lines.
The two panels of Fig. 1 indiate that emission outbursts appear on a time sale of
200-350 days, in agreement with Hubert and Floquet (1998). Nevertheless, the outbursts
around JD2448800 (1992) and 2452000 (2001) dier substantially in their dimensions.
Both photometry and spetrosopy show that the reent outburst lasts several times longer
and has a larger amplitude. There is intriguing evidene that another strong outburst
took plae on JD2445200-300. It is indiated by a 0.
m
4 brightening in the Stromgren b-
band (see, e.g., Fig. 7 of Harmane, 1998) and an aompanying state of low H emission
(Hanushik et al., 1996). Considering also the Hipparos outburst, it appears that suh
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Figure 2. Comparison of mean emission proles of seleted spetral lines in the 1996, 1997, 1999, 2000
and 2001 (from

Ste et al., in preparation). A more areful inspetion shows a higher emission in the
wings of H and HÆ lines in 1996 and 2001, when outbursts took plae. Due to the large number of
spetra, the strong 1.37-d lpv, whih auses the asymmetry in the 2001 H i lines, is averaged out in the
1996 - 2000 mean spetra. The sharp features to the left of the He i line in the 2000 and 2001 spetra
are due to a detetor blemish. Dotted lines indiate the values of the systemi veloity  v sin i. The
bars to the right provide the ux sales in units of the loal ontinuum; note the dierenes between
individual panels.
major events take plae one in 10 years; possibly they are even repetitive on a time sale
of 3400-3600 days.
Analysis of the 1996 outburst (

Ste et al., in preparation) shows that 28 CMa follows
the general sheme derived from line emission outbursts of  Cen (Rivinius et al., 1998;
Baade et al., 2001) but on a time sale, whih is longer by at least one order of magnitude.
This sheme onsists of four phases: relative quiesene, preursor, outburst proper and
relaxation, whih are so far dened only spetrosopially. Beause no spetra of 28CMa
are available for the time between February, 2000 and Otober, 2001, it is diÆult to
determine the present phase of the 2001 outburst. Based on the line emission being lose
to a minimum, on the missing emission in He i lines, and on the relatively high separation
of emission peaks in metal lines, one may rudely guess that the outburst is in the late
preursor or early outburst phase. Provided that it started in 2001 May or earlier, it
develops very slowly in omparison with smaller outbursts in 28CMa itself but also in
other Be stars suh as Cen.
If this large outburst does indeed t the same sheme, the spetral evolution over
the next weeks to months might be as follows: In the Balmer emission lines, the peak
height will steadily inrease while the wings will fade. At the same time, the emission
will inrease in the wings of He i and metal lines. The separation of emission peaks of
metal lines will derease. A double struture of the blue and red peaks may develop for
a limited time until the inner part of the disk is formed. The oexistene of two pairs of
emission peaks may reet a double-ring struture of the disk as suggested reently by
Rivinius et al. (2001). One may also expet the appearane of transient periods (

Ste et
al. 1998, 2000), whih were already observed after the weaker 1996 outburst. They may
4 IBVS 5193
be ehos of the photospheri osillations in the inner disk. Finally, the visual magnitude
will asymptotially approah its base value near 4:
m
0.
28CMa is a pole-on star (e.g., Maintz et al., 2000) and therefore provides a nie illus-
tration of the rule (e.g., Harmane, 1983; Hubert & Floquet, 1998) that during outbursts
suh stars brighten whereas equator-on Be stars get fainter.
The present strong outburst of this bright star oers onsiderable opportunities: (a) If
it an be onrmed that suh major and the more frequent minor outbursts mainly dier
in their dimensions, this might plae important onstraints on the unknown physis of
outbursts. (b) The slow evolution permits the outburst to be studied in muh detail. ()
The most exiting aspet of the latter would be to see whether during the ourse of an
outburst the nonradial pulsation exhibits any hanges. (d) Contemporaneous photom-
etry and spetrosopy an be arranged for, whih ould be important to eluidate the
photometri aspets of Be star outbursts.
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GSC 608 143: A NEW W UMa VARIABLE
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Name of the objet:
GSC 608 143
Equatorial oordinates: Equinox:
R.A.= 00
h
59
m
50:
s
10 DEC.= +12
Æ
25
0
03:
00
8 J2000
Figure 1. Unltered lighturve of GSC 608 143
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Observatory and telesope:
Les Engarouines Observatory (IAU astrometri ode 164), 0.212m Newton telesope
Blauva Observatory (ode 627), 0.257m Newton telesope
Village-Neuf Observatory (ode 138), 0.20m Shmidt{Cassegrain telesope
Detetor: KAF 1600 CCD at 164, KAF 400 CCD at 627, KAF 401e
CCD at 138
Filter(s): None, roughly R
Transformed to a standard system: No
Availability of the data:
Upon request
Remarks:
The variability of GSC 608 143 was found by Bernasoni from unltered CCD
frames obtained around 2001-09-18 (irles in Figure 1) for the suessful determi-
nation of the asteroid (2052) Tamriko light urve. Further observations were ob-
tained by Roy (2001-10-01, diamonds), Demeautis (2001-10-03 near the full moon,
and 2001-10-12, stars) and Bernasoni (2001-10-13, squares) for the onrmation of
the preliminary light urve and the aurate determination of the period. A sixth
order Fourier polynomial with adjustable period was tted on the observations,
using the CourbRot software (Behrend, 2001). The resulting light urve is shown
in Figure 1. The numerial values are as follows:
HJD of a prinipal minimum = 2452185:0022 0:0011
Period = 0:316657 0:000019 d
Total variation = 0:27 0:01mag
The shape of the light urve indiates that the variability type of GSC 608 143 is
probably W UMa.
A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variable stars' light urves.
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THE HISTORICAL, 1889-2002, LIGHT CURVE
OF THE ECLIPSING SYMBIOTIC BINARY AR Pav
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AR Pavonis is an elipsing symbioti binary with an orbital period of 605 days (Mayall
1937). It onsists of a M5 III giant (Murset & Shmid 1999) with a mass of  2M

(Shild
et al. 2001). The nature of the hot ompanion is under disussion. The presene of a
large aretion disk around a main sequene star was suggested by Kenyon & Webbink
(1984) and Skopal et al. (2000a), but, in ontrast, Shild et al. (2001) onsidered a
possibility that the hot omponent is a white dwarf and the red giant underlls its Rohe
lobe. Aording to the observed variations in the UV/optial ontinuum (e.g. Shild et al.
2001, Skopal et al. 2000a), the hot elipsed objet is highly variable in brightness, size and
geometry. Photometri ativity of AR Pav has been reorded sine 1889 (Mayall 1937).
The top panel of Fig. 1 shows its historial 1889.5{2001.8 photographi/B-band/visual
light urve (LC). The m
pg
=B-band LC is haraterized by about 2mag deep minima
{ elipses { and strong out-of-elipse variations between about 12 and 10mag, whih
peaked at  9
m
in 1900 and 1935 ative phases. The visual LC douments the evolution
sine 1982.2. It ompletely overs the 1985-1999 ative phase. Dramati out-of-elipse
variations in this part of the LC were interpreted as a result of variable mass transfer
from the red giant (Bruh et al. 1994) and/or by an impat of the ejeted material from
the hot star to the faing red giant hemisphere (Skopal et al. 2000a).
Our new photographi magnitudes were obtained by measuring a total of 137 plates
olleted in the arhive of the Bamberg Observatory. They over the period 1963.5 to
1971.5. The magnitudes were estimated by eye at a mirosope using the photoeletri
sequene provided by Kilkenny (1988). For eah plate we made a few independent esti-
mates. It was possible to ahieve an auray of about 0.1mag. The data are summarized
in Table 1 and plotted in Fig. 1. Compared are photoeletri B magnitudes of Andrews
(1974), whih onrm the high auray of our photographi estimates. This suggests
that variations of  0.1mag an be onsidered as real. Our data indiate rather irregular
brightness hanges from yle to yle with an inreasing trend from epoh E=45 to E=48
(Fig. 2, left panel). We believe that a variable mass transfer governs this kind of irregular
hanges. In addition, a at maximum an be reognized between 1969 and 1971 (Fig. 1,
mid). This might be of the same nature as those observed in the Mayall's LC, suggesting
a periodiity of 7-10 years (f. Fig. 1, top).
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Figure 1. The historial 1889.5{2001.8 photographi/B-band/visual LC of AR Pav. It is ompiled
from photographi data of Mayall (1937), those presented in this paper, B-band photoeletri
measurements as published by Andrews (1974) and Menzies et al. (1982), and the visual estimates
made by one of us (AJ). Middle: A part of the LC between 1963.5 and 1973.7 omposed of our
photographi magnitudes and B-band photoeletri measurements by Andrews (1974). Note the very
good agreement between these data sets. Bottom: Our visual estimates, whih doument the
photometri evolution from 1982.2 to date. Compared are y-band photoeletri measurements obtained
during the LTPV program at ESO (Manfroid et al. 1991, Sterken et al. 1993) and V -band photometry
(around JD2 451 410) published by Skopal et al. (2000b). Also in this ase, agreement between these
data sets is exellent. Epohs E are given aording to the average linear ephemeris of the minima,
Min = JD 2 411 265:9 + 604:46E (Skopal et al. 2000a).
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Our new visual estimates over the period from epoh 66 (1998.9, f. Fig. 1). They
were arried out by one of us (AJ) with a private 12:
00
5 f/5 reetor using the omparison
sequene of Kilkenny (1989). They are shown in the bottom panel of Fig. 1. Comparison of
the photoeletri y and V magnitudes testies the high quality of the visual observations.
Our data show that the ative phase of AR Pav suddenly ended at the beginning of epoh
66. No brightening was observed from this epoh to date. To demonstrate basi hanges of
the hot objet between ativity and the present quiesene, we folded the data aording
to the average ephemeris of the minima (Skopal et al. 2000a) and, as an example, seleted
those at E=62 and E=66 (Fig. 2, right panel). The E=66 minimum is narrower by about
16 days, deeper by  0.5mag with approximately the same level of minimum light, and
shifted by about  1.4 days with respet to the minimum at E=62. In addition, a sharp
prole of the reent minima at E=66 and 67 with a stillstand at '  0:96 is very similar to
that observed during the quiesent phase between the epoh 0 and 28 (f. Fig. 8 of Skopal
et al. 2000a). Finally, we determined positions of the reent two minima to Min(66) =
JD2 451 158.90.7 and Min(67) = JD2 451 762.80.7. Combining these positions with
those published by Skopal et al. (2000a) allows us to slightly rene the average linear
ephemeris of all available mid-points of elipses between E=4 and 67 to
Min = JD 2 411 266:1 + 604:45(0:02) E:
The mid points of the last two minima suggest a period of 603:9  0:5 days, whih
is onsistent with the real period hange derived by Skopal et al. (2000a). However,
observations of further minima are needed to redue the unertainty.
Aknowledgements: This researh was supported by the Alexander von Humboldt foun-
dation (projet SLA/1039115) and the Slovak Aademy of Sienes Grant No. 2/5117/01.
AS aknowledges the hospitality of the Astronomishes Institut der Universitat Erlangen-
Nurnberg in Bamberg. LK thanks the diretorate of this institute for the possibility and
for the support in his investigating the plates of the arhive.
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Figure 2. Phase diagrams of our photographi magnitudes (left) and visual estimates at E=62, 66
(right).
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Table 1: New photographi magnitudes of AR Pav.
JD 24. . . m
pg
JD 24. . . m
pg
JD 24. . . m
pg
JD 24. . . m
pg
38228.366 11.36 38589.341 12.10 39236.440 11.42 40027.028 11.65
38229.363 11.45 38590.340 12.26 39269.497 11.58 40028.042 11.43
38230.364 11.40 38592.337 12.28 39289.447 11.78 40056.958 11.37
38233.310 11.42 38606.317 12.30 39291.434 11.79 40063.913 11.39
38234.360 11.40 38607.299 12.16 39293.431 11.79 40328.188 11.74
38235.326 11.38 38608.298 12.13 39299.431 11.83 40337.205 11.34
38236.319 11.43 38613.299 12.09 39300.410 11.82 40338.172 11.39
38252.269 11.38 38614.301 12.12 39301.419 11.83 40340.180 11.34
38254.274 11.49 38615.301 12.20 39318.358 11.83 40357.149 11.28
38257.267 11.45 38618.306 12.23 39343.309 11.61 40366.119 11.11
38258.267 11.46 38620.271 12.10 39346.267 11.47 40382.065 10.81
38260.270 11.46 38621.292 12.12 39357.254 11.38 40394.011 10.57
38261.269 11.41 38622.270 12.12 39358.237 11.51 40395.021 10.73
38264.225 11.41 38636.219 12.23 39372.236 11.28 40410.005 10.73
38265.223 11.58 38640.219 12.19 39614.547 11.59 40412.983 10.73
38266.269 11.43 38641.222 11.89 39654.042 12.90 40415.955 10.67
38267.221 11.48 38643.222 11.89 39656.042 13.28 40439.913 10.99
38268.226 11.80 38884.547 10.92 39657.028 13.02 40440.916 10.90
38277.224 11.44 38917.454 11.22 39669.994 13.25 40449.881 10.90
38504.572 12.12 38933.399 11.20 39671.014 13.56 40711.194 10.55
38505.574 12.46 38934.396 11.42 39672.021 13.47 40721.113 10.48
38528.513 11.92 38935.406 11.17 39677.969 13.59 40722.124 10.49
38529.514 12.01 38939.399 11.14 39680.979 13.51 40736.073 10.58
38553.462 12.05 38940.404 11.23 39682.990 13.42 40737.054 10.60
38555.461 12.15 38942.399 11.25 39683.999 13.68 40746.057 10.57
38556.463 12.08 38943.379 11.27 39684.958 13.69 40747.023 10.80
38557.463 11.82 38965.338 11.33 39702.938 12.94 40748.063 10.53
38560.419 11.87 38966.309 11.39 39708.896 12.35 40762.999 10.68
38562.423 12.10 38971.316 11.49 39709.886 12.35 40764.039 10.81
38578.377 12.02 38972.330 11.47 39710.896 12.24 40822.828 11.02
38580.383 12.10 38992.267 11.45 39972.198 11.78 41066.194 10.86
38583.381 12.06 38994.229 11.49 39976.177 11.82 41120.024 10.93
38584.381 12.10 38995.229 11.50 40000.090 11.85 41122.038 10.74
38585.381 12.06 39187.576 11.27 40010.063 11.85 41123.035 10.93
41147.917 10.81
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ZZ Hyi IS A POORLY STUDIED GALAXY
PASTUKHOVA, E. N.
Institute of Astronomy, Russian Aademy of Sienes, 48, Pyatnitskaya Str., Mosow 109017, Russia
The variability of ZZ Hyi (S 6653) within 16:
m
5 { 17:
m
5 pg was announed by Homeister
(1963) who had onsidered it a possible RR Lyrae star, diÆult for investigation beause
of being faint. His published delination for the star was wrong by one degree. The star
was later studied by Gener (1981) who orreted the delination. She gives the variability
range as 16:
m
6 { (17
m
, also alls the objet a possible RR Lyrae star, and presents four
times of brightening.
In the ourse of our work on improving oordinates for all stars of the GCVS Volume II,
ZZ Hyi was ondently identied with an objet in the US Naval Observatory A2.0 atalog
(Monet et al., 1998) at the following position: 0
h
27
m
48:
s
07, {78
Æ
37
0
44:
00
8 (2000.0), with the
blue and red magnitudes of 13:
m
2 and 12:
m
7, respetively. In the Hubble Spae Telesope
Guide Star Catalog (Lasker et al., 1990), this is a non-stellar objet GSC 9350.1587 (14:
m
9).
We have inspeted ve images of the eld from large Shmidt telesopes made available by
the US Naval Observatory (USNO Pixel Server). The two images in blue light and three
images in red light show that the objet is denitely non-stellar; some hints to a spiral
struture an be notied, and the objet is more ompat in red light, suggesting that it
is a spiral galaxy. The brighter magnitudes in the USNO A2.0 atalog and Guide Star
Catalog ompared to Sonneberg data are probably just due to the extended appearane
of the objet. Its variability found in Sonneberg annot be real but rather reeting
variations of seeing.
The nding hart from Homeister (1963) is reprodued in Fig. 1, and the image of
the eld from the Digitized Sky Survey is presented in Fig. 2.
Strangely enough, we ould not nd the galaxy among objets studied in the optial
range and listed in the NED extragalati data base (http://nedwww.ipa.alteh.edu/),
despite its rather high brightness. The only objet suggested by the data base within 3
0
from the position of the galaxy is the radio soure PMN J0027{7838 in 1:
0
3 from it, at
nominal position 0
h
27
m
24:
s
2, {78
Æ
38
0
14
00
(Wright et al., 1994). The rather poor positional
auray of the radio soure (unertainties of  2
0
in both oordinates) does not exlude
identiation, though spiral galaxies are seldom assoiated with radio soures.
We found the star in the Lyon{Meudon (LEDA, (http://leda.univ-lyon1.fr/)) extra-
galati data base as an objet of the Catalogue of Prinipal Galaxies (PGC, Paturel et
al., 1989). It is PGC 232232, a galaxy with integrated B magnitude 16:
m
78. The LEDA
data base also gives no information on the galaxy's radial veloity.
We would like to enourage astronomers with aess to southern telesopes to verify
the spiral nature of the objet and to measure the galaxy's redshift.
2Thanks are due to Drs. N. Samus and O. Silhenko for helpful disussion, to A. Holl
for turning my attention to the LEDA data base. Our work on variable star atalogs is
supported, in part, by grants from the Russian Foundation for Basi Researh, Russian
Program of Support for Leading Sienti Shools, anf Federal Program \Astronomy". I
gratefully aknowledge the use of the LEDA and NED data bases and of the US Naval
Observatory Pixel Server.
Figure 1. A reprodution of the nding hart from Homeister (1963). South is at the top.
Figure 2. A DSS-II red image of the eld of ZZ Hyi. South is at the top.
Referenes:
Gener, H. 1981, Vero. Sternw. Sonneberg, 9, 361
Homeister, C. 1963, Vero. Sternw. Sonneberg, 6, Nr. 1
Lasker, B.M.; Sturh, C. R.; MLean, B. J. et al., 1990, Astron. J., 99, 2019
Monet, D.; Bird, A.; Canzian, B. et al. 1998, USNO A V2.0. A Catalog of Astrometri
Standards, US Naval Observatory (11 CD-ROMs)
Paturel, G.; Fouque, P.; Bottinelli, L.; Gouguenheim, L. 1989, Astron. Astrophys., Suppl.
Ser., 80, 299
Wright, A. E.; GriÆth, M. R.; Burke, B. F.; Ekers, R. D. 1994, Astrophys. J. Suppl. Ser.,
91, 111
COMMISSIONS 27 AND 42 OF THE IAU
INFORMATION BULLETIN ON VARIABLE STARS
Number 5197
Konkoly Observatory
Budapest
10 November 2001
HU ISSN 0374 { 0676
USNO A 1125.14834179 IS A MIRA VARIABLE
MASI, GIANLUCA
Via Madonna de Loo, 47 03023 Ceano (FR) Italy; e-mail: gianmasifr.ashnet.it
Name of the objet:
A1125.14834179 in USNO A2.0
Equatorial oordinates: Equinox:
R.A.= 19
h
59
m
41:
s
90 DEC.= +22
Æ
33
0
50:
00
0 2000.0
Observatory and telesope:
\Bellatrix" Astronomial Observatory; 15m, f/5 reetor
Detetor: CCD SBIG ST-7 (based on the Kodak KAF0400 hip:
765*510 pixels)
Filter(s): None
Comparison star(s): A1125.14828225 in USNO A2.0, R = 14:
m
5
Chek star(s): A star in the eld (no ID available)
Availability of the data:
Available through the IBVS web-site. (5197-t1.txt)
Type of variability: M
Remarks:
The V C1 light urve shows a total magnitude range of about 2.7 mag., with a
yle-length of about 270 days (Figure 2), whih is typial of Mira-type variables.
The red olour of the star in the USNO-A1.0 atalogue indiated that it was a Mira
or a semiregular variable (Ski 1977), but it didn't appear in the IRAS point-soure,
the MSX and the 2MASS atalogues. If we assume that the zero-point is lose to
the standard Cousins R system, then the variable has a range of 13:
m
9 < R < 16:
m
5.
Sine the variable is somewhat redder than the omparison stars, and given the
extended red sensitivity of the unltered CCD, the true R magnitudes are likely
somewhat fainter. The rms satter of the dierential magnitude of C1 C2 is 0:
m
02.
2 IBVS 5197
Figure 1. Identiation hart for USNO A 1125.14834179.
Figure 2. Dierential light urves of USNO A 1125.14834179 C1 and C1 C2.
A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for their support.
Referenes:
Monet, D., Bird, A., Canzian, B. et al. 1996, USNO-A2.0, (U.S. Naval Observatory,
Washington DC)
Ski, B. A., 1997, http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/hat0/msg00487.html
COMMISSIONS 27 AND 42 OF THE IAU
INFORMATION BULLETIN ON VARIABLE STARS
Number 5198
Konkoly Observatory
Budapest
10 November 2001
HU ISSN 0374 { 0676
PHOTOMETRY AND SPECTROPHOTOMETRY
OF THE NEW VARIABLE STAR IRAS 20192+3025
WEST, J. D.
1
; ALEXANDER, D. R.
2
1
Mulvane, KS, USA, e-mail: dwest61506aol.om
2
Wihita State University, Wihita, KS, USA, e-mail: david.alexanderwihita.edu
IRAS 20192+3025 is a red giant star loated at R.A. = 20
h
21
m
17:
s
48 DEC. =+30
Æ
34
0
41:
00
6
(Equinox J2000, Epoh 2001.644). Photometri and spetrophotometri observations
were taken at West Skies Observatory (MPC ode 451) in Mulvane, KS, USA. The tele-
sopes used were 0.2m and 0.25m Shmidt-Cassegrains. V and I
k
lters were used in
onjuntion with an SBIG ST-8 CCD amera. The observations were redued to the
Johnson V and Cousins I band photometri systems. The omparison star was HIP
100384 (V=6.77, B V = 0.261  0.011, V I

= 0.22  0.03) and the hek star was HIP
100369. The individual observations are available from the IBVS website as 5198-t1.txt .
Figure 1. V band photometry of IRAS 20192+3025. The V band photometry demonstrates
multi-periodi behavior.
A spetrum was taken using a non-objetive slitless spetrometer (West et al. 2000).
The spetrometer onsists of a Rainbow Optis grating mounted to the CCD amera.
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Wavelength alibration was aomplished using the hydrogen lines from A type stars and
a laboratory merury emission lamp. The wavelength auray is  20

Angstrom. The
spetrum is ux alibrated relative to Vega. The \+ Cont." term in the ux represents
the dierene in air mass between the target star and the Vega alibration spetrum. The
signal-to-noise for the spetrum is greater than 10. The slope of the spetrum and the
TiO band heads at 5167, 5847, 6536, 7054, 7594

Angstrom are onsistent with a M4III
star (Celis 1984, and Serote Roos et al. 1996).
Figure 2. A low-dispersion spetrum of IRAS 20192+3025 taken on 6/18/01 with a non-objetive
slitless spetrometer. The TiO bands are evident.
This variable star is not listed in the GCVS. Based on the photometry and spe-
trophotometry reported in this paper, the type of variability is onsistent with the SRB
designation. Averages for the photometry are: V = 10.74, I

= 7.02, and V I

= 3.72.
Stars with this large a V I

fall into the M6 spetral lass (Bessell). Analysis of the V and
I

band photometry with the omputer program AVE shows a multi-periodi waveform.
The two dominant periods from the 94 days of observation are 20.9  2.4 and 40.6 
1.3 days. It is not yet lear if these periods are signiant, or if they represent indepen-
dent variations in the brightness of the star. Observations over a longer baseline will be
required to resolve all of these issues. Based on the photometry and spetrophotometry
one onludes that IRAS 20192+3025 is a M4III to M6III variable star of type SRB.
Referenes:
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, 102 1181
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DETECTION OF A TERNARY SPECTRUM IN HD216608
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This star (HD 216608, HR 8708, SAO 52465, HIP 113048, BD +43 4331) is a visual
binary system ADS 16345 AB. The B ompanion (F6V star) revolves about the primary
with a period of 105 yr, major semi-axis of 0."60 and M
A
+ M
B
= 2:62M

(Finsen &
Worley 1970, Soderhjelm 1999). HIPPARCOS lists the visual B ompanion separated by
0:
00
95 (ESA 1997). Fabriius & Makarov (2000) obtained the following magnitudes in the
Tyho passbands: B
T
= 6:
m
29; V
T
= 6:
m
01 for the A ompanion and B
T
= 8:
m
43; V
T
= 7:
m
81
for the B ompanion. There is also an optial C ompanion, 10:
m
7 , at 28:
00
0 (Abt & Levy
1985). The brightest member (HD 216608A) is an SB1 binary. It was rst reported as
variable in radial veloity by Young (1939). Later on this was onrmed by Abt et al.
(1980). Its Am harateristis were disovered by Walker (1966) who also are A2V spetral
type and v sin i = 50 km s
 1
. Cowley et al. (1969) lassied the star as A3m, Abt (1981)
as Am and A3/F0V/F4 from the CaII K/Hydrogen/Metalli lines (abbreviated usually
as K/H/M). Another lassiation is proposed by Sreedhar Rao & Abhyankar (1991)
aording to the K, m39, m43 and SrII 4077 lines: A3V, F2III/IV, F2III/IV and Ap,
respetively. Orbital elements (P
orb
= 24:
d
1635, e = 0:2, K = 10:1 km s
 1
) were derived
by Abt & Levy (1985) from the photographi plates with a resolution of 0.4

A and a
dispersion of 16.9

Amm
 1
. They also give spetral types A2/A8/F2 from the K/H/M
lines, respetively. Abt & Moyd (1973) measured v sin i = 35 km s
 1
while Abt & Morrell
(1995) obtained v sin i = 46 km s
 1
from CCD spetra with a resolution of 0.33

A. They
also relassied the star as Am (A2/F1/F2). Tokovinin (1997) estimated the following
masses for the ompanions: M
Aa
= 2:54M

, M
Ab
 0:27M

, M
B
= 1:25M

.
Our spetrosopi observations were arried out with the 2m RCC telesope of the
Bulgarian National Astronomial Observatory in the frame of our observational program
on Am stars in binary systems. The Photometris AT200 amera with a SITe SI003AB
1024 1024 CCD hip, (24m pixels) was used in the Third amera of the oude spe-
trograph to provide spetra in the 6400{6500

A region with R = 32000. The typial
S/N ratio is about 300. IRAF standard proedures have been used for bias subtrating,
at-elding and wavelength alibration. Telluri lines have been removed using spetra
of hot, fast rotating stars. Wavelength alibration has the r.m.s. error of 0.005

A. The
log of observations is listed in Table 1.
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Table 1: List of observations: Date, HJD of the beginning of the exposure and eetive exposure time.
Sp.No. Date HJD (2450000+) E. exp. (in seonds)
1 10.6.2001 2071.496 3000
2 30.8.2001 2152.408 7210
3 2.9.2001 2155.364 4280
A small portion of all the three spetra in the viinity of CaI 6439 whih is most
illustrative is depited in Fig. 1. We have hosen this line as it is free of blends. It is
apparent that there are two systems of sharp lines travelling and rossing in the spetra.
Nevertheless, all the lines in the spetra are broader and stronger than what ould be
expeted from a simple sum of both sets of sharp lines (note e.g. the Fe lines). This fat
seems to be aused by a third faster rotating star whih does not seem to have moved in
our 3 spetra within the preision of measurements.
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Figure 1. Three suessive spetra of HD216608. While Ba and Bb lines are learly separated on the
rst spetrum, they shade in the next spetrum to beome separated again in the third spetrum. Lines
of the A omponent are muh wider and do not seem to have moved.
Based on what is known about the system, one ould onlude that the apparently
moving sharp line omponents are formed in the above mentioned SB1 system HD216608A
while the broad line omponent belongs probably to the visual B ompanion. However,
this interpretation has serious gaps. The visual A ompanion is hotter and brighter than
the B ompanion and it is hardly probable that it has muh sharper lines than the B one.
Considering the synhronization mehanism of Tassoul & Tassoul (1992) strething to
relatively long orbital periods ould partly avoid the problem. However, these sharp lines,
although very pronouned, arry only a very small amount of the total equivalent width
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of the ternary blend espeially in iron lines. This guides us to suggest that the sharp lines
belong rather to the visual B ompanion whih thus seems to be a new SB2 binary. We
will denote the deeper lines as the primary (Ba) and the less pronouned sharp lines as
the seondary (Bb). The broad lines would then originate from the A ompanion. The
broad omponents of the Ca lines are relatively muh weaker than those of Fe lines what
onrms the Am harateristis of HD216608A making both sharp line omponents more
outstanding in Ca than in Fe.
The above aounts were onrmed by tting the CaI line with three gaussians (Kratka
1988; Sp. No. 2 only with two gaussians as Ba and Bb overlap). All three spetra give
a onsistent output as far as the depth and half-widths of all 3 omponents is onerned
what gives rmer footing to the result presented above (see Table 2). This also explains
the inonsistent rotational veloities of dierent authors ranging from 35 to 50 km s
 1
.
Under the assumption that the veloity of the mass entre of Ba+Bb did not hange
during the summer, we get from the Sp. No. 1 and 3 for the mass ratio: M
Ba
=M
Bb
=
v
Ba
=v
Bb
= 47:9=34:4 = 1:39. This mass ratio then yields radial veloity of the mass
enter Ba+Bb: v
B
= 8:0 km s
 1
. This value is onsistent with the radial veloity of the
Ba+Bb blend from Sp. No. 2 where Ba and Bb lines roughly overlap. The estimated 1
preision of our radial veloity measurements is about 1 km s
 1
for the sharp Ba and Bb
lines and about 4 km s
 1
for the broad A ompanion lines.
Finally, we have used the spetrum synthesis ode SYNSPEC (Hubeny et al. 1995,
Krtika 1998) to t the spetra and estimated the following values of v sin i: 9, 5, 43
km s
 1
for Ba, Bb and A omponent, respetively. An allowane for the instrumental
prole was inluded in the above proedure. In the ase of both sets of sharp lines it
makes no sense to orret for another free parameter, thus miroturbulene was set to
zero. Consequently, their rotational veloities are rather upper limits. In the ase of broad
lines miroturbulene of about 2 km s
 1
was onsidered whih made a better t of the
iron lines. In our opinion sharp Ba and Bb lines ause heavy blends of broad A lines and
ould have aeted previous radial veloity measurements in lower resolution leading to
a spurious orbit. The previous mass estimates of all the omponents and the very SB1
nature of the HD216608A must ertainly be revisited in the future. It is HD216608B
whih seems to be a newly disovered SB2 binary.
Table 2: Results of the CaI 6439 line tting.
Sp. entral depth gaussian half width

A rad. veloities [km s
 1
℄
No. Ba Bb A Ba Bb A Ba Bb A
1 0.069 0.026 0.035 0.16 0.11 0.70 -14.2 38.9 12.1
2 0.068 0.041 0.12 0.52 9.6 4.0
3 0.064 0.018 0.035 0.14 0.12 0.60 20.2 -9.0 0.5
This work was partially supported by VEGA grant No. 7107.
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The variability of DN Cam (NSV 1685, HD 29213, HIP 21913, 4
h
42
m
46:
s
2, +72
Æ
58
0
41:
00
9,
2000.0) was rst suspeted by Strohmeier (1959). Sine the objet is quite bright (V
max
=
8.23, V
min
= 8.73) it was inluded into the Hipparos mission. Aording to the Hipparos
photometry the system was lassied as an EB type variable with the following ephemeris
for the primary minimum (ESA, 1997):
Min I = 2 448 500:488 + 0:498312 E (1)
The system was observed spetrosopially by Ruinski et al. (2001). Careful analysis
of the broadening funtions lead to the following spetrosopi elements V
0
= 6.040.98
km.s
 1
, K
1
= 105.450.65 km.s
 1
, K
2
= 250.621.91 km.s
 1
, q = K
1
=K
2
= 0.4210.006
resulting in (m
1
+m
2
) sin
3
i = 2.3360.05 M

and spetral type F2V. The authors noted
disrepany between the absolute magnitude determined from the Hipparos parallax
 = 4.490.89 mas and that determined from the period-olour-luminosity relation of
Ruinski & Duerbek (1997). Apart from the Hipparos photometry no photoeletri or
CCD light urve of the system has been published. Therefore we inluded the system into
the photoeletri monitoring of ontat binaries.
New UBV light urves of DN Cam were obtained at the Stara Lesna observatory of the
Astronomial Institute of the Slovak Aademy of Sienes. The observations were taken
on three nights September 3, Otober 4 and November 2, 2001. The 0.6-m Cassegrain tele-
sope equipped with a single-hannel photoeletri photometer was used. Data redution,
the atmospheri extintion orretion and transformation to the standard international
UBV system were arried out in the usual way (see Pribulla et al., 2001). SAO 5285 was
used as the omparison star for all observations. All individual observations are available
in le 5200-t1.txt.
Our observations were used to determine 4 new minima times (Table 1) using Kwee &
van Woerden method. UBV observations, shown in Fig. 1, were phased using the linear
ephemeris:
Min I = HJD 2 452 156:5817 + 0:4983091 E;
7 2
(2)
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Figure 1. UBV light urves of DN Cam with respet to SAO 5285 aording to ephemeris (2)
determined from our 4 photoeletri minima (w = 2), Hipparos JD
0
= 2448 500.4880 (w
= 2) and time of the onjuntion determined from the spetrosopy T
0
= 2451 679.6954
(w = 1).
The shape of the minima (Fig. 1) indiates that the system is very probably partially
elipsing. It is interesting to note that the minima are nearly of the same depth. Sine the
mass ratio was reliably determined, we tried to found preliminary photometri elements.
The photometri elements were determined using the 1992 version of the Wilson &
Devinney (1971) ode. Mean temperature of the primary T
1
= 6700 K was xed aord-
ing to F2V spetral type using the alibration of Popper (1980). The limb and gravity
darkening oeÆients as well as bolometri albedos were xed appropriate to the onve-
tive envelope and a mean eetive temperature. The third light was set to zero beause
there is no indiation of the third omponent in spetrosopy. The resulting photometri
elements are: q = 0:421 (adopted from spetrosopy), i = 71.90.1
Æ
, ll-out = 0.500.02,
T
2
= 691111 K. The orresponding ts are depited in Fig. 2. Although the V passband
Table 1: New times of the primary (I) and seondary (II) minima obtained at the Stara Lesna observatory.
The standard errors of the minima are given in parentheses. The (O-C) residuals are given with respet
to ephemeris (1)
JD
hel
type (O-C)
2 400 000+
52156.5825(2) I -0.0206
52186.4815(1) I -0.0204
52216.3785(1) I -0.0221
52216.6283(2) II -0.0214
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t is quite good, there are disrepanies in the maxima heights in the U and B passbands.
The seondary minimum in U is muh deeper than predited.
The seondary omponent is hotter so the system is of a W subtype. Its harateristis
(relatively long orbital period, early spetral type and high ll-out) are, however, in
disagreement odds with those of most W-subtype ontat binaries. The inlination angle
ombined with spetrosopi elements leads to the following masses of the omponents:
m
1
= 1.9150.036 M

and m
2
= 0.8050.012 M

.
Figure 2. The best ts to the UBV observations. The U and B passband observations are shifted in
intensities by 0.15 and 0.30, respetively
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